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64 Get the Digital Picture Digital cameras 
are radically redefining the way we take pictures. 
We round up the hottest new offerings. 


69 Essential Tech Guide to the Outdoors 


The right gear and clothing can mean the difference 


between rapture and misery when you venture outdoors. Car coverage, from 
Model T's to EV's. 


* Outdoors: Computer- 74 The Hunt for Giant Squid A high-tech 
+ designed, ultralight search is on for the sea’s most elusive creature. 
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off against the newest near-luxury imports—the 
Lexus ES300, Audi A4 Quattro, and Infiniti 130. 
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Destination: Mars 


“ASSAULT ON THE Red Planet” 
[Jan.] excited me about space explo- 
ration as we travel into the next 
century. If we can send a sample 
return mission to Mars in 2005, 
how long would it be before we 
could send a manned mission? 
Nathaniel Kealen 
qdw-3@juno.com 


NASA Administrator Daniel Goldin 
says that a U.S.-led international 
manned mission to Mars could be 
launched as early as 2012. However, 
many experts argue that Goldin’s 
target is unrealistic given current 
budget constraints. 


Braking Concerns 


IN “LOOK MA, No Steering Wheel” 
[Automotive Newsfront, Jan.], the 
Mercedes-Benz F200 concept car is 
described as having a controller 
that is pushed forward to accelerate 
and pulled backward to brake. As a 
disabled person, my throttle and 
brakes are controlled by a pole that 
I push forward to brake and pull 
back to accelerate. This seems safer 
than the setup Mercedes uses if you 
are hit from behind and thrown for- 
ward with your hand on the controls. 
Peter Hudson 
Long Beach, Calif. 


Speedy Cars and High-Tech Cameras 


VROOM! WHETHER NASCAR, Indy-style cars, Formula One, truck racing, 
dragsters, or sprint cars are your idea of auto racing at its best, our second 
annual and expanded Motorsports Technology section will appeal to your yen 
for fast-moving machines. In response to many readers' requests, we've 
expanded this year's season preview with extensive coverage of NASCAR. 
Looking ahead, we'll have updates on both the NASCAR and CART/Indy 
Racing League seasons later in the year. Meanwhile, you can sample the 
action yourself by checking out the latest auto racing computer simulations. 
Without much fanfare, but unmistakably, digital cameras have helped move photography from the dark- 
room to the desktop. Chris O'Malley offers a roundup of the latest and best digital cameras, with tips on how 
to use them in ways that aren't possible with conventional cameras.—Fred Abatemarco, popscied@aol.com 
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Health Concerns 


THE DETAILED computations out- 
lined in “Are You Fat?" [Essential 
Technology Guide: Health," Jan.] 
lead one to believe that this is a 
new, precise method for determin- 
ing whether one is overweight or 
not. This is the same "if you are x 
tall, then you shouldn't weigh more 
than y" method that has been used 
for years that takes into account 
only one variable other than 
weight— height. It's a good esti- 
mate and it works for people with 
average builds, but there are others 
whose physical attributes need to 
be taken into consideration. Body 
mass index doesn't even make a dis- 
tinction between males and females. 
Todd Adelmann 
Allen, Texas 


IN YOUR TECHNOLOGY Guide, in 
the story “Funding Alternative,” the 
Office of Alternative Medicine says 
that the 42 pilot projects it funded 
to assess alternative treatments for 
various medical problems, which 
are costing tax payers as much as 
$30,000 each, aren't expected to 
yield any definitive findings. If that 
is the OAM's conclusion, I recom- 
mend the OAM close its doors and 
save my tax money. 

Marvin M. Woods 

Newton, Iowa 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 
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companies mentioned in our articles. 
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Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 
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We answer your questions in the Ask 
Popular Science section of FYI. Only. 
letters for publication can be answered. 
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http://www.popsci.com 


PopularScience 


o3 эт 


Dubious Recognition 


I WAS BOTH surprised and disap- 
pointed that Nikola Tesla fell into 
the “Also Noted...” category of 
“Movers & Shakers" [125 Years of 
Popular Science, Jan.]. Tesla's 
inventions have contributed more 
to the present state of technology 
than is acknowledged. Not only did 
Tesla give us the polyphase system 
of alternating current dynamos, 
transformers, and motors, but the 
U.S. Supreme Court ruled in 1943 
that Tesla’s radio patents came 
before Gugliemo Marconi’s. 
Steve Gill 
sgill@deltanet.com 


HOW COULD CHARLES Darwin be 
listed alongside Alexander Graham 
Bell and Thomas Edison in “Movers 
& Shakers?” I’m sorry, but The 
Origin of Species did not revolution- 
ize my understanding of life. 
jdsherli@bulldog.unca.edu 


Bat Solutions 


“BATMAN?!” [NOV. ‘96] omitted some 
pertinent advice—how to lure the 
bats from your attic to the backyard 
bat house and keep them there. 
Any suggestions? 
Chip Vaughan 
Richmond, Va. 


The only way to keep 
bats out of your attic is 
to physically exclude 
them. No bat repellent 
devices are known to be 
effective. For a 
brochure, Dealing with 
Unwanted Guests, on 
exclusion methods or 
more information, call Bat 
Conservation International at 512- 


327-9721. 


AGrand Combination 


IN “BEST OF What's New" [Dec. 
’96], you gave Grand Awards to elec- 


tricity-conducting concrete devel- 
oped at Canada's National Research 
Council and to Solar Roof Shingles 
developed by United Solar Systems. 
If you were to combine the two in 
the same house, you could heat your 
house for free—at least when the 
sun is shining. 
Peter Custer 
Athens, Greece 


State of Confusion 


IN “SOLAR POWER: Consumers Cash 
In" [Home Technology Newsfront, 
Jan.], the map you provided has the 
state abbreviations for Maryland and 
Virginia transposed. This confused 
me. Does Maryland have a state- 
wide net energy metering program 
because of the color of the state, or 
does that honor go to Virginia? 
Jason Booze 
Ezoob23 Qaol.com 


Maryland has a state-wide program; 
Virginia does not. Texas also boasts 
a state-wide metering program rather 
than no program, as was indicated. 
This information is courtesy of the 
National Database of State 
Incentives for Renewable Energy. 
See corrected map below. 


LONINA эзгуманэв моз взлимзэн ALVAS 40 vava лун 


Correction: Burt Rutan designed the 
record-breaking Voyager airplane his 
brother Dick Rutan and Jeana 
Yeager flew around the world with- 
out refueling [125 Years of POPULAR 
SCIENCE, Jan.]. 
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You'd give your life for them. 
But that's not what they want. 


They just want you 
to stay healthy. 


The fact is, you could be 
at risk of having a first heart attack, 
if you have high cholesterol. 


PRAVACHOL is proven to help 
prevent a first heart attack. 


PRAVACHOL is the only 
cholesterol-lowering drug 
of its kind proven to help 
prevent a first heart attack. 
And the grim fact of the 
matter is, up to 3396 of 
people do not survive their 
first heart attack. 
Improving your diet 
and exercise is important, 
but may not be enough. 
So, ask your doctor about 
Pravachol. It may help you 
live a longer, healthier life. 


PRAVACHOL, when used with 
diet, is proven to reduce the risk 
of a first heart attack, lower the 
risk of death from heart disease, 
and lessen the risk of heart 
surgery, based on a new landmark 
five-year study including over 
6,500 males with high cholesterol 
and no evidence of heart disease. 
PRAVACHOL is a prescription drug, 
so you should ask your doctor 
or healthcare professional if 
PRAVACHOL is right for you. Some 
side effects, such as slight rash 
or mild stomach upset, occur 
in about 2-4% of patients. 
PRAVACHOL should not be taken 
by women who are pregnant or 
nursing, people who are allergic 


Ask your doctor 


to any of its ingredients or by 
anyone with liver disease. Your 
doctor may perform blood tests 
to check your liver function 
before and during treatment. 
Tell your doctor right away if you 
experience any muscle pain or 
weakness, as it may be a sign of 
a rare, but serious side effect. Be 
sure to mention any medications 
you are taking so any possible 
serious drug interactions can be 
avoided. Please see important 
information on the next page. 


Visit our Web site at www.pravachol.com 


if Pravachol is right for you or call 


1-800-PREVENT 
PRAVACHOL helps prevent first heart attacks. 


©1996 Bristol Myers Squibb Co. 
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[FE] YEARS OF Pop 


EDITED BY BOB SILLERY 


Automotive The evolution of cars from an exotic notion 
to an essential application of technology, as traced in our pages. 


Consumer Advocacy 


RALPH NADER, the noted defender of con- 
sumers' rights, focused first on the automo- 
bile industry with his controversial Unsafe at 
Any Speed. In "Why They Should Tell You the 
Octane Rating of the Gasoline You Buy," 
Nader tells Poputar Science readers why he 
believes they are not getting a fair deal when 
they drive in and say, “Fill ‘er up.” 


The People’s Car 


THE VOLKSWAGEN (People's Car) that 
Hitler promised but never delivered has 
shown up in America. A homely auto to 
most U.S. eyes, it also has some homely 

virtues: It gets good mileage, and it's 
rugged and 
well sprung. 
The air-cooled 
engine is prob- 


ably the best rseless Carriages 


n ёч AT THE FIRST National Auto Show, held in New York in 
d 1900, skeptical visitors checked out the new "horseless 
our pages. 


carriages." These early cars were powered by steam, elec- 
tricity, and gasoline—all considered viable options. While 
gasoline cars ran well, 
they were "noisy, and 
the odor of gasoline is 

disagreeable 

as well." This 
tiller-steered Renault 
even boasted a three- 
speed gearshift. 


Electric Step Forward 


A MILESTONE for the fledgling electric car indus- 
try: The first electric car sold to the public in 
decades, the EV1, is touted as the most energy- 
thrifty vehicle on the road. Its all-aluminum 
frame, aerodynamics, and heat-pump climate- 
control system set new standards for efficiency. 


GI Jeep Dons Dress Uniform 


MEMO TO GIS: They're slicking up the jeep for you. When 
you get your hands on the newest version of the famous old 
four-by-four, it won't jounce you around quite so much; it 
will go a little faster; it will have 
some curves on the hood 
and fenders where those 
angles were. But it will still 
be a half-pint truck in 
olive drab. You didn't 
join the Army to ride 
around in a Rolls- 
Royce, soldier. 


U.S. Compact Car 


GM HAS UNVEILED its radical new method of produc- 
ing a low-cost quality compact car. The once-top- 
secret Saturn may surprise its Japanese 
competition. Back-to-back comparisons with 
the classic benchmarks from Japan favorably demon- 
strate the pluck and plushiness of the Saturn. " 


doter casi d 


Shifting Gears Electrically 


ONE OF THE electric gear-shifters now on the 
market, the use of which enables the gears to be 
changed by the mere pressure on a button, is 
operated on the principle of electromagnetism in 
which solenoids are used. There are four buttons, 
one for each speed-change gear. 


Ford Revs Up 


BY THIS DATE, the Ford Motor Company was 
turning out more than 4,000 cars and trac- 
tors daily, or about one every 20 seconds. 
Henry Ford is 
shown here at the 
age of 30 in his 
first car, which he 
developed during 
spare hours in his 
home workshop. 


Seat Belts for 
Safety 


"WHEN I take the 
kids out in our 
boat, I insist they 
wear life jack- 
ets....and I carry 
flares in case my 
car stalls,” said 
writer E.F. 
Lindsley. “I also 
like my seat 
belts. If the big 
brave guys think 
that's silly, they can 
go right on doing so." 


21st Century Corvette 


THE 1997 CORVETTE represents the fifth time in its 44-year history 
that America's sports car sweetheart has had a major makeover. For 


their patience, the faithful have been rewarded with technology that Also Noted... matic power brake is invented. 
vaults ahead by leaps and bounds. The latest Corvette, now arriving © MARCH 1960 The first Wankel 
as a late 1997 model, is revolu- * OCTOBER 1915 Evolution of engine. 


* JUNE 1950 Car radio finds 

stations for you. * DECEMBER 1973 Catalytic 
* OCTOBER 1954 Ford's new converter. 

sports саг, the Thunderbird. • NOVEMBER 1984 Antilock 
* SEPTEMBER 1955 The auto- braking. 


EEA the self-starter * AUGUST 1961 Fuel injection. 
dier LA : * SEPTEMBER 1949 Mercedes- * MAY 1966 Go-anywhere all- 
Benz diesel auto. terrain vehicles. 
* MAY 1968 Inflatable airbags. 


FEBRUARY 
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*Shown with roof from an independent 


ег. See owner's manual for information on alterations and warranties. ©1996 GM Corp. Buckle up, Americal 


feet won't feel like they're 
packed tighter than a suitcase 
when stepping between 
front seats to get to the rear. 


STANDARD DUAL AIR BAGS. 
Along with safety belts, air bags help provide 
ап added measure of safety for the driver and 
front passenger in certain frontal collision situations. 
Always wear safety belts, even with air bags. 


OUR CONVERSION VAN" HAS 
THE COMFORT, CONVENIENCE 
AND STANDARD SAFETY 
FEATURES YOU'RE LOOKING FOR. 


There are many things you'll like about the new 
1997 Chevy Van? even more than the earlier 
model. For example, the instrument panel 

has an additional power outlet for a cellular 
phone or laptop. There's an extra wide, 


extra deep, pull-open lighted storage bin in 

the front. And we made the controls on STANDARD 4-WHEEL ANTI-LOCK BRAKES. 

the instrument panel larger so they're Given the baggage, camping gear or passengers 

easy to use when your eyes are locked DUTY, be carrying, we wanted to make 

on beautiful scenery. Happy trails! sure it was safe from the ground up. A standard 
safety feature like a 4-wheel anti-lock brake system is 


FRONT ^DOGHOUSE" DESIGN ALLOWS FOR included. It helps maintain steering control by 
COMFORTABLE FRONT LEG AND FOOT ROOM minimizing wheel lockup and skidding on most 
AND FOR ACCESS TO REAR. slippery surfaces. Have a safe trip! 
We moved the engine forward to give you several advan- 999-067. 
tages, one of which is a smaller engine cover allowing CALL TOLL FREE 1-888-967-5826 
FOR THE REST OF THE STORY. 


for more comfortable front leg room. Plus legs and 


THE NEW '97 
CHEVY VAN 


LIKE A ROCK 


Д | M N | 
и 
EDITED BY CANDACE GOLANSKI n 
‚| 
GETTING YOUR PC geared for video д. 
can be a costly and complex 
task, in part because no single 7 
company seemed to supply all of 
the needed pieces—until now. U.S. адк ч 
Robotics’ (800-DIAL-USR) Bigpicture "| 
Video Kit includes a color video camera with microphone, + 
a video capture card for digitizing the moving pictures, i 
and a 33.6Kbps modem with video phone software for di- DON'T BE FOOLED by the animation. Koala 
aling up online video calls. The complete kit sells for Lumpur: Journey to the Edge is "a comic 4 
about $400, and it's also available in two subset pack- adventure with an attitude" that's best 
ages (modem/capture card and camera/capture card) for suited to an older, edgier sense of humor. * 
$249 each; www.usr.com Developed by Colossal Pictures and Broder- 44 
j; bund, Koala Lumpur stars a mystic marsu- 
pial who's on orders from supreme being f 
^" Ella Mental to save the world from the 
PA Comedy Apocalypse. Along the way, you 
meet even stranger characters. For Win- 1 
dows PCs, $40. Broderbund Software Inc., 
ч Box 6121, Novato CA 94948. 
d NORTHERN TELECOM'S INTERNET PCS con- * 
j | серї phone employs Java programming to 
| deliver Web applications. The phone's 


ü 
B 


touchscreen pad displays a graphical inter- 
face for personal information management 


| and travel reservation programs. Nortel ex- 
| тт» dme pects to start producing phones with the 
Hc technology by the end of this year. North- 


ern Telecom, 2221 Lakeside Blvd., Richard- 
son TX 75082. - = 
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Two-in-One Tool 


FOR THE PRICE of an oscillating 
spindle sander, you can now have 
a drill press, too. The Sears Crafts- 
man Multi-Function Drill Press 
with Power Oscillation has five 
speeds for drilling and boring, and 
an oscillating spindle sander for 
sanding, grinding, polishing, and 
deburring for sheet-metal panels. 
The tool features a one-third- 
horsepower induction motor. It's 
available now for about $160. 


Escort Coupe 


168,600 Pounds Underthe Sea 


WEIGHING IN AT 168,600 pounds with a diameter of more than 28 feet, the 
world's heaviest propeller was recently constructed by the Lips Company in 
the Netherlands. The F08612 is cast of the alloy Cunial— copper, alu- 
minum, nickel, and iron. The propeller will be shipped to Korea, where it. 
will be fitted on a high-speed container vessel. 


FORD'S ESCORT ZX2 two-seater shows off more than 
merely a face-lift, wrapping a new body around the chas- 
sis of its four-seater sibling. The ZX2's 130-horsepower, 
2.0-liter 4-cylinder engine adds 20 horsepower to the 
base Escort engine. The suspension has been stiffened 
for more responsiveness. Expect to see the ZX2 on the 
road in April. Prices start at $14,000. 


Smart Monorail 


UNLIKE MONORAIL PEOPLE movers, Futrex 
Inc's System 21, researched by Battelle, 
allows vehicles to pass in opposite direc- 
tions along a slender elevated guideway. 
The cars hang like outriggers from either 
side of a track. System 21 will operate at 
60 mph. A quarter-scale model is running 
in Charleston, South Carolina. 


Small Change 


CUBAN AND American biologists have 
discovered the smallest frog to be 
identified in the northern hemisphere, 
living in a rain forest on the western 
slope of Cuba's Mt. Iberia. The tiny or- 
ange-striped black frog is one centime- 
ter long—small enough to sit (shown) 
on a Cuban coin the size of a U.S. 
nickel. Eleutherodactylus iberia rivals a 
similar-size southern hemisphere frog, 
Brazil's Psyllophryne didactyla, for the 
title of world's smallest tetrapod (all 
backboned animals except fish). 


WHAT'S NEM — 
ACool Smile 
ET é s cycle helmet in the world. Looking like a slightly upturned smile, the dis- 
tinctive mouth port at the front sucks in extra air that flows quickly 
А N look and feel cool. The $129 helmet should be available this month. 
LY / Specialized, 15130 Concord Circle, Morgan Hill CA 95037. 


WITH 29 VENTS, Specialized's Air Cobra is touted as the most ventilated bi- 
through the helmet before exiting through vertical rear vents. You'll 


Interstate Express 


News Radio 


NOW NEWS junkies $16,890. B 

can listen to, and twood 6 
read, the news with yw.bmwusacycles.com 
one portable de- 
vice. Sharp's AM/FM 
Visual Radio dis- 
plays four lines of continuously updated news and weather on its 
liquid-crystal display, without disrupting regular radio broadcasts. 
For those listening to music, the radio can display song title, date, 
and time along with two lines of news. As many as 30 pages of text 
can be stored in memory for later perusal. The radio is available 
only in Japan, where a nationwide service for FM teletext broad- 
casts began last year. Price: about $200; www.sharp-usa.com 


Stealth Bus 


THE ADVANCED TECHNOLOGY Transit Bus, nicknamed the 
stealth bus, is a rolling new-tech sampler. Made of light- 
weight materials like those in the U.S. Air Force's B-2 Stealth 
bomber, the 43-seat bus weighs about 6,000 
pounds less than conventional 
transit buses. The reduced 
weight makes the bus less 
costly to operate and in- 
#1 | creases its life span. The 
prototype has a hybrid 
propulsion system that 
runs on compressed nat- 
ural gas, reducing emis- 
sions by 80 percent. 
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These services are needed in your town 


- 5 HOT BUSINESS OPPORTUNITIES 


, Train with NRI in your choice of five in-demand fields: 
- Home Inspection • Air Conditioning, Heating, and Refrigeration 
Locksmithing + Building Construction + Automotive Servicing 


veryone wants to get ahead, 
but many people don't know 
where to start. Let NRI show you 
-+ the way — with five exciting 
opportunities that add up to good 
* money, advancement on the job, 
even a business of your own! With 
" NRI training, you start with the 
basics, then build your skills a 
step at a time, so you gain 
professional know-how through 
practical experience. And unlike 
other at-home training programs, 
NRI gives you the “tools of the 
` trade” to train with and keep — 
just another great benefit of training 
e- the NRI way! 


+ Home inspection 

Cash in on the growing demand for 

home inspection services and earn good 

, money whether you work full time, part. 

time — even in a business of your own! 

„ With NRI training, you master every 
important phase of the home inspection 
process, using the tools that every 
successful home inspector needs — 

+ including a powerful 486DX2/66 MHz computer system with 
home inspection software and Quicken?! Get more details in 

р NRI’s free catalog — send for yours today! 


^ Locksmithing 

Start earning big money as a locksmith, even while you learn! 

With NRI's Master Locksmithing course, you get all the tools 

a you need — including a professional Ilco 027A Key Machine — 
to make keys, repair and replace locks, install home security systems, 

| and more! New expanded training includes automotive lock 


dA x 
Home | 
Inspection 


servicing and electronic security, making the opportunities for an 
NRI-trained locksmith even greater. Take the first step to 
success...send for your free NRI catalog right away! 


Building Construction 

You can make great money as a foreman, supervisor, or contractor 
in your own business with NRI training in Building Construction. 
NRI’s easy-to-digest lessons and practical projects teach you the 
skills and professional secrets of carpentry, masonry, roofing, even 
wiring and plumbing. Plus, you'll actually frame a house in 

» miniature — now that's hands-on experience! For more details, send 
for your free NRI catalog today! 


Air Con ning, Heating, 

` and Refrigeration | 
With NRI training in Air Conditioning, Heating, and Refrigeration, 
you can land a good-paying job, pick up extra income in your spare 
+ time, or even start a business of your own. This course covers 
everything — from installing heat pumps to maintaining commercial 
refrigeration systems — while giving you hands-on experience with 
the very tools you'll train with and use on the job. You'll find more 


details in NRI's free catalog — send for yours 
today! 


Automotive Servicing 


You'll have no trouble getting your ASE 
certification once you take the course that 
Richard Petty, America's #1 stock car racer, 
calls the best of its kind. With NRI training in 
automotive servicing, you'll learn how to 
troubleshoot today's computer-controlled 
automotive systems — as you work with 
professional tools you'll use every day on the 
job. Whether you want to fix your 
own car or truck, or open your own 
shop, NRI prepares you for sure 
success in Automotive Servicing. 
Send for complete details today! 


NRI can help you 
make it happen! 


Whichever course you choose, you get 
P} everything you need to get started fast 
— the skills and know-how to do the 
job right, plus the tools and equipment you 
need to start your new career or get your 
business off the ground. And you always have 
the full support of your NRI instructor — even 
after you've completed your training! Don’t 
wait another minute — send for your free NRI 
catalog today! 

If another ambitious person has already 
sent in the coupon, write to NRI Schools, 
4401 Connecticut Avenue, NW, Washington, 
DC 20008. Or... 


CALL 1-800-321-4634, EXT. 2291 


SEND COUPON TODAY FOR FREE NRI CATALOG 


Building 
Construction 


onditioning, 
-- Heating, and 
Refrigeration 


I Schools I 

[| 4401 Connecticut Avenue, NW, Washington, DC 20008 І 

І W Check one FREE catalog only [| 

[| L] Home Inspection L] Small Engine Repair І 
Û Locksmithing O Electrician 

I O Building Construction Û Gunsmithing I 

I О Air Conditioning, Heating, L] Microcomputer Servicing [| 

6 Refrigeration L] TV/Video/Audio Servicing 

[© Automotive Servicing ÛJ Computer Programming [| 

І 1 

Nane AE i 

] Address [| 
City/State/Zip Accredited Member, 

І 2 Distance Eduction І 
A Division of The McGraw-Hill Companies and Training Council 0452-0397 
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Long Range Cordless 


WITH LUCENT'S DIGITAL Cordless Tele- 
phone 9510, you can travel almost a 
mile from your home and still receive or 
make a call. At 0.8 mile, the phone's T: 
range is 360 feet farther than that of ЖА! 3 
other 900MHz cordless phones. Digital ч 
spread-spectrum technology, which zs О ОПЕ, Ае) 
randomly switches the frequency four 
times per second, makes transmissions 
more secure. An echo-canceling chip 
increases voice clarity. Price: $400. 
Lucent Technologies, Inc., 600 Moun- 
tain Ave., Murray Hill NJ 07974. 


AS CD-ROM TITLES go, Broderbund's 


Myst was a blockbuster. Now, the long- 
awaited sequel, called Riven, is set for 
summer release. Developed by Cyan 
Inc., the creators of the ori 

island settings of Riven feature even 
more lifelike graphics and sounds than 
before, plus something new: charac- 
ters. No word yet on the story line, 
but expect another mysterious and 
surrealistic adventure. Price: about 
$50 for Windows and Macintosh sys- 
tems. Broderbund Software Inc., Box 
6121, Novato CA 94948. 


Kato Come 


WHEN VIEWED horizontally, Sharp's 
10.4-inch TV is notable only for its 


THE KA STEP-1 CONCEPT car, fol- 
lowing closely on the heels of 


flat liquid-crystal display. But rotate the Ka production model [Auto- 

it 90 degrees (shown), and the motive Newsfront, Jan.], is designed to get more than 75 mpg. The engine is a newly 

screen splits in half, displaying the developed three-cylinder, 1.3-liter turbocharged diesel rated at 62 hp. Enclosed back 

program you're watching on top, plus wheels, front-wheel shielding, side and rear spoilers, and optimized air flow around 

teletext information unique to each the rear bumper improve the car's aerodynamics to cut drag. Carbon fiber components 
broadcast on the bottom. Dubbed for the doors, hood, tailgate, bumpers, and wheel shields, together with an aluminum 

the News Vision, the TV also has a back axle and brake discs, cut 550 pounds from the production model. Ford Motor Co. 
still-image function that lets you Ltd, Brentwood, Essex CM13 3BW, England. * 


сору down, say, a recipe or phone 
number without rushing. А program n 
guide displays still images of 12 sta- Personal Progra mming 


Ce a ou спева LISTEN UP GIVES portable audio new meaning. When you subscribe 


rogram without flippigg channels. 
р 9 2 рртра E to the service, you select personalized broadcasts of topics such as 
Available only in Japan for about Р 
$1,500; www.sharp-usa.com news, language lessons, or today's hottest music from 
ا‎ Маша Ааа od the company's Web site. The digital audio trans- 
mission is received overnight via your com- 


puter's Internet link and transferred to the 
portable Listen Up Player. The player has 
a run time of about an hour and you can 
listen through headphones or your car 
stereo. Price: $400. Audio Highway, 

| 20600 Mariani Ave., Cupertino CA 95014; 
www.audiohighway.com 
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Extreme Close-up 


THE MOST COMMON objects can contain worlds of 
wonder that go unseen by the unaided eye. What 
looks like a picture of a fireworks finale is actu- 
ally a photomicrograph of the crystalline struc- 
ture of salicylic acid—simple aspirin. The annual 
Nikon International Small World Competition se- 
lected this stunning image as one of the top 20 
among entries from pioneers in microscopic pho- 
tography. Nikon Inc., 1300 Walt Whitman Rd., 
Melville NY 11747-3064. 


Luggage Alarm 


DISGUISED AS A luggage tag, 
Secure Alert treats quick-fin- 
gered thieves to a 120-decibel 
shriek. The device attaches to 
a bag via a sensor that wraps 
around the handle or strap. If : 
the sensor is grasped or moved, it 
activates the shriek. The $25 device 
has four switches: one to turn the system on and off, 
one to select settings, and two decoys to fool would- 
be thieves. DaVinci Trading Company, 348 Wood 
Street, Hopkinton MA 01748. 
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Bring on the Bass 


ADDING SOME DEPTH to your multimedia com- 
puter's sound usually means ordering a custom 
subwoofer that's specifically designed for com- 
patibility with your PC's amplified speakers. 
Labtec's LCS-2408 Universal Subwoofer gives you 
another choice. It has its own volume and bass 
adjustment controls and works with all powered 
speakers, even those without a subwoofer output 
jack. Price: $70. Labtec Enterprises, 3801 NE 
109th Ave., Suite J, Vancouver WA 98682. 


BUICK'S 1997 REGAL sedan is a sporty new entry in the in- 
termediate sedan class. It shares much of its exterior with 
the Buick Century, but is powered by a larger, 3.8-liter, 
195-hp V6 engine. Due out this spring, the new Regal is 
larger, with a 109-inch wheelbase, than the model it re- 
places. To enhance the car's sporty image, bucket seats 
are de rigueur-no more optional bench seats. The Regal is 
expected to start at about $17,000. 


HAT'S NEW 


WHAT'S МЕЛ] 


CLIMB ABOARD A HydroSki 210, start 
bending and straightening your legs, 
and you'll glide through the water 
like a dolphin, says Catapult Aquatic 
Products from the land down under. 
The craft uses no mechanical propul- 
sion and has no moving parts: The 
rider's bouncing action causes the foil 
wing to act like a dolphin's tail, according to 
the company. It's designed to be easily ridden at about 4 mph 
and reach sprint speeds of about 9.5 mph. Price: $978. Catapult 
Aquatic Products, Box 359, Engadine 2233 Australia. 


RESEARCHERS AT IBM'S Zurich Re- 

search Lab have created what they 
claim to be the world's smallest 
abacus. Individual buckyballs— 
spherical carbon molecules only 


one nanometer in diameter—rep- 

resent the beads, and a steplike 
edge in a copper surface serves as the wire. Researchers created 
the composite image shown here by using the tip of a scanning 
tunneling microscope to move the buckyball beads into 11 dif- 
ferent positions along one step. This work could eventually lead 
to new computer storage devices. 


New Way to Play 


MOST VIDEO GAMES involve a tradeoff 4 
between speed (cartridge-based games) 

and depth of play (CD-based). Here's a 

new wrinkle: Nintendo's 64DD add-on А 
magneto-optical drive offers players 

more intricate, multileveled games that 

are also less expensive than with N64 

cartridges, though at the sacrifice of a 

bit of access speed. The 64DD discs 

provide a middle ground between CDs + 
and N64s: They are cheaper than N64s, 

with more storage but less access 

speed. They don't store as much infor- 

mation as CDs, and the price is stiffer, 

but access times are still much faster. 


Adjustable Assist 


THE CHARGER'S 375-WATT motor gives bikers an electric boost, but 
only as much as needed. An adjustable sensor-control multiplies pedal- 
ing effort at the selected level. A "cheat mode" gives lots of power for 
little effort. The power pack can be pulled out to recharge the 24-volt 
lead-acid battery, to prevent theft, and for parking stability. Range is 
about 20 miles per charge. Developed by AeroVironment and GT Bicy- 
cles. Price: $1,499 to $1,699. Charger Electric Bicycles, 222 East Hunt- 
ington Dr., Monrovia CA 91016; www.charger.com 


Hybrid Off-Roader 


FORD'S SANTA FE concept car is designed to blend the 
best features of sport utilities and station wagons. 
With all-wheel drive and oversize wheels added to a 
Taurus wagon body, the Sante Fe can leave the black- 
top behind. To catch the eye, a large light bar on the 
roof suggests the silhouette of a squad car. The car is 
powered by a 3.4-liter SOHC V8 
and has a waterproof inte- 
rior that can be washed 
out with a hose. 
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Digital Meetings 


THE CONCEPT OF electronic whiteboards 
has been limited to computer-screen emu- 
lations of a meeting board. Now, Micro- 
Touch interprets the notion literally with 
Ibid, a bona fide whiteboard that connects 
to a PC through a serial port and Windows 
95 software. The package includes a two- 
foot by three-foot writing surface; words 
and images can be saved as “snapshot” 
files to be e-mailed or faxed. You can also 
cable Ibid directly to a printer. Price: $499. 
MicroTouch Systems Inc., 65 Sunnyslope 
Ave., Tewksbury MA 01876. 


Dizital Hard Hat 


INSTEAD OF MERELY protecting your gray matter, hard 
hats are now getting smart themselves: A prototype 
helmet-mounted data-collection system gathers and 
transmits construction-site information. The five- 
pound system combines the functions of a camcorder, 
tape recorder, electronic 
notepad, and digital cam- 
era. University of Illi- 
nois, News Bureau, 
807 S. Right St., 
Suite 520, Cham- 
paign IL 61821; 
uinews@uiuc.edu 
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We started with an open — 
mind. And proved how 

surprisingly responsive, 

roomy, capable and 

comfortable a truck 

can be. 


The all-new Dodge Dakota has the 
- longest wheelbase in its class, 


Yet its turning circle is up to 
5-У› feet smaller than before. 


We gave Dakota's optional 
high-output Magnum V-6 a 
progressive bore throttle 
body, which optim 
airflow for any given 
engine speed. And 
we utilized swirl 


This is not a decaffeinated little wheezer 

of a standard 4-cylinder engine. — Ss 
This is a peppy Magnum 

motor. As in Dodge 
Magnum. Which 


means it has more 

eye-opening port technology to 

power and torque help get more 

than either Ford combustion out 

Ranger's or of every drop of fuel. 

Chevy S-I0's \ 

standard Relax. Four-wheel anti-lock brakes 


4-cylinder engine. are available on the new Dakota. 


The large, well-illuminated speedometer and 
available tachometer dials are real easy-to- 
read. Plus, the instruments 

are controlled by a 
microprocessor, for 
optimum accuracy. 


We gave the 

new Dakota а 
roomiest-in-class 
interior. And we 
filled it up with 
conveniences, like 
an optional mini 


with hidden 


" is 2304 yer, 5,21 
compartments. The fact that this 230-horsepower, 5.2L 


V-8 is the only one available 
E, in Dakota's class is nice. 
The fact that it's a 
Magnum, a 


The outer-body, 


Sport 4x2 


which makes for a smooth ride. 


which we designed modern 
utilizing advanced legend 
software, adds in truck 
significantly to engines, 
Dakota's surprising is even 
structural integrity. better. 


With a wide stance 
and bigger 
tires, the 
all-new 
Dakota 
doesn’t just 
grip the 
road. It puts 
itin a vise. 


€————Ó— p> 


The new Dodge Dakota is like life. 
It's full of choices. With three different 
models and three capable 

Magnum engines 2. 
10 choose from, = 
you're free to 


go in just about J 
any direction. = 


Quick-ratio, variable-assist 
power steering means purking | 
is easy. Dakota's precise f 
cornering and exquisite road Pi E 
manners, however, make { 
parking something you might 
never want to do. 


High-strength 

steel door beams give 

you the feeling of being 
in a real secure place. 


For more surprising facts, 
call 1-800-4-A-DODGE, 
or visit our Web site at 
http://www.4adodge.com 


Club Cab Sport 4x4 


The New Dodge Dakota |g RA, 


Its full of surprises. | 


Stabilizers 
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Domes Under Tokyo 


A DOME constructed 230 feet be- 
low the streets of a Tokyo suburb 
is teaching Japanese engineers how 
to create extra space in a crowded 
city. Underground domes have 
been carved out of hard rock be- 
fore, but this project is the first 
large-scale attempt to construct 
such a dome in soft soil. 

The Geodome project, spon- 
sored by Japan's Ministry of Inter- 
national Trade and Industry, began 
with the construction of a vertical 
shaft 13 feet in diameter. Next, a 
new tunnel-boring machine capable 
of digging tight-radius curves bored 
a descending spiral tunnel that 
outlined the shape of the 
planned dome. Then, the 
soft rock and soil'around 
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the tunnel was solidified using 
bolts and cement grouting. With 
the ground stabilized, the dome 
was hollowed out from the inside. 
The tunnel spirals and the solidi- 
fied ground acted as ribs and a shell 
that allowed the dome to be exca- 
vated without the danger of cave- 
ins or surface subsidence. Finally, 
the hollowed-out space was lined 
with sprayed-on concrete. 

The aim of the project is to de- 
velop the machinery and know-how 
to construct spaces deep under- 
ground that could be used as urban 
warehouses or manufacturing areas. 
The first Geodome, 65 feet in diam- 
eter, was completed in mid-1996 and 
is now being equipped with fire pro- 
tection and emergency systems for 

safety testing. Engineers say the 
technology could be scaled up 

to create domes up to 164 feet 

in diameter.—Dennis Normile 
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could be used as 
\ dutof-sight ware- 
houses or factories. 


Heartsongs 


A SONG IN your heart may do more 
than boost your spirits—it may also 
signal a healthy ticker. 

While it may feel like your heart 
has the steady beat of a ticking 
metronome, there's actually a lot of 
variation in the time between one 
heartbeat and the next. At first 
glance, the intervals appear to be 
random. But to Harvard Medical 
School cardiologist Dr. Ary Gold- 
berger, there's some order in the 
randomness that tells an important 
story. Healthy hearts, it turns out, 
have more beat-to-beat variability 
than ailing hearts. 

They also have an inherent song. 
After making hours-long heartbeat 
recordings of volunteers' hearts, 
Goldberger and his associates aver- 
aged the intervals of every 300 
beats (to smooth out changes 
caused by moving or breathing) and 
mapped the resulting whole num- 
bers to notes on the diatonic scale. 

What the researchers expected 
was random noise. What they got 
instead was often quite musical, 
with the recordings from healthy 
hearts yielding more interesting 
melodies than those from disease- 
damaged hearts. 

Goldberger's son, pianist and 
composer Zach Davids, added 
rhythm and harmonies to these nat- 
ural melodies and recorded them for 
a CD called Heartsongs. The songs 
sound much like a jazz or New Age 
composer noodling around at the 
keyboard— playing from the heart, 
as it were.—P.J. Skerrett 


23 


SCIENCE & TECHNOLOGY 


| ANTARCTICA | 
The Buried Lake 


TWO DECADES HAVE passed since 
glaciologists discovered a lake be- 
neath the ice near Russia's Vostok 
research station in Antarctica. But 
the true size of “Lake Vostok” re- 
mained unknown until this past year, 
when Russian and British scientists 
determined that the lake is one of 1 
the world's largest and deepest. i 
Lake Vostok is hidden under four | 
kilometers of ice, so it could not H 
be measured directly. Scientists cal- | 
culated the lake’s dimensions by re- ! 
examining seismic data collected in | 
the 1960s, and by studying more | 
recent radar and altimetry surveys 0 
done by the ERS-1 satellite. The | 
lake turned out to be 50 percent { 
bigger than had been predicted. i 


Surface of ice sheet 


CROSS-SECTION 
THROUGH ICE SHEET 
AND LAKE BENEATH 


45 miles 


The depth of the lake—more 
than 500 meters—was the biggest 
surprise, according to Charles Bent- 
ley, a University of Wisconsin geo- 
physicist. A reservoir of water can 
collect beneath an insulating sheet 
of ice when Earth’s geothermal heat 
melts the bottom surface of the ice 
sheet, but the reservoirs that form 
this way in Antarctica are usually no 
more than a few meters deep. 

Scientists are pondering the best 


2.5 miles 


Vertical scale exaggerated 


means of sampling Lake Vostok’s wa- 
ter and sediment, which are estimated 
to have been isolated for hundreds of 
thousands of years. Biologists are es- 
pecially eager to study the ancient 
microbial life the lake is expected to 
harbor. But new drilling techniques 
that minimize the risk of contamina- 
tion must first be developed. “You 
don’t want to destroy the thing 
you're interested in by sampling it,” 
Bentley says.—Steve Nadis 


Your в ње: Ў MKS yo yushtta Come: 


ANYBODY EVER ASK YOU WHAT YOU WANT TO DO? 
If you're mechanically inclined, the Air Force could be the perfect place for you. Where else could you learn about Tactical 
Aircraft Maintenance, Aerospace Propulsion, and everything in between while earning a good salary and learning to 
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Underwater Airplane 


GRAHAM HAWKES remembers the first. 
time he saw a whale: Waiting for a com- 
panion, the animal was motionless and 
vertical. Hawkes was startled into the 
realization that life in the three-dimen- 
sional space of the oceans need not 
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THE OCEANS 


confine itself to "upright" positions. 
He remembered this lesson when 
designing Deep Flight I, a one-person 
underwater vehicle launched in Califor- 
nia's Monterey Bay last October. In- 
stead of remaining upright at all times 
and reaching the ocean depths by sink- 
ing, the airplanelike craft can "fly" 
through the 
water in any 
direction at 


Deep Flight 1 
(left) made its 
maiden voyage 
over the Mon- 
terey Bay 
Canyon. Still 

on the drawing 
board, Deep 
Flight Il will pro- 
vide access to 
the unexplored 
deep ocean. 


speeds up to 12 knots—using battery- 
powered thrusters and movable control 
surfaces to deflect the flow of water 
over its stubby wings. The pilot lies 
prone in the 15-foot-long vehicle, 
looking out through its acrylic nose. 
Built by Hawkes Ocean Technolo- 
gies at a cost of $1 million, Deep 
Flight I is made of glass-epoxy com- 
posites and can dive to depths of 
3,300 feet. The experimental vehicle, 
sponsored in part by television and 
film companies, is outfitted with a va- 
riety of camera mounts. But its pri- 
mary purpose is as a technology 
demonstrator for the development of 
Deep Flight II, a ceramic-bodied sub 
costing $7 million that will be de- 
signed to transport explorers to the 
very bottom of the ocean: the 37,000- 
foot-deep Mariana Trench.—D.S. 


be a leader? If a mechanically oriented career is what you want, think about the Air Force. It's 
one road that can take you anywhere. For more information about the United States Air Force, = 
see your local recruiter or call 1-800-423-USAF. Visit us at http://www.airforce.com 
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Of Elephants and 
Dinosaurs 


ARE ELEPHANTS ON their way to 
extinction? Penn State paleontolo- 
gist Roger J. Cuffey thinks so. In 
fact, he believes they are following 
the same fatal path the dinosaurs 
trod some 60 million years ago. 

“If we look at the final five mil- 
lion years before extinction for both 
dinosaurs and proboscideans, we 
find a surprisingly similar pattern," 
he says. Proboscideans—named for 
their elongated trunks—include 
mammoths, mastodons, stegodons, 
and elephants. All are extinct ex- 
cept two remaining species, African 
and Indian elephants. They repre- 
sent a pitiful remnant of a group 
that once included some 30 kinds of 
animals large enough to make the 
ground tremble beneath their step. 

"At their peak, dinosaurs also 
had a diversity of about 30 species," 
says Cuffey. He and Penn State un- 
dergraduate Joey H. Eichelberger 
compared the species diversity of 
dinosaurs and proboscideans over 
the final five million years of their 
existence and found a similar record 
of gradual decline. 

“Most people believe that we 
understand the extinction of the 
dinosaurs," Cuffey says, “now that 
we have proof of a large meteor 
event at the time of their demise. 
[But the] meteor was only the death 
blow for the dinosaurs; they had 
been declining in diversity and num- 
ber for at least five million years." 

Cuffey thinks the final blow for 
the elephants will come from hu- 
mans who are poaching and ruth- 
lessly eliminating the great animals" 
habitat. But, he says, the experi- 
ence of elephants and other pro- 
boscideans has mirrored that of 
the dinosaurs in an earlier time: 
suffering a gradual decline in the 
number of their species before be- 
coming extinct.—Arthur Fisher 


[ SPACE | 
Sky Show 


ONE OF THE brightest comets ever 
seen, Comet Hale-Bopp will make 
its closest approach to Earth on 
March 22, passing within 120 mil- 
lion miles of us. Although that is 
not nearly as close as Comet Hyaku- 
take came last year, astronomers say 
Hale-Bopp might be brighter. 

The comet was discovered inde- 
pendently by professional as- 


Thomas Bopp on July 23, 1995. 


roughly 1,000 times as bright as 
Halley's Comet at the same dis- 


brightened as much as expected 


astronomers say, with a tail that 


northeastern sky.—D.S. 


Tilt-Wing Transport 


A REPLACEMENT FOR the C-130 military 
transport is on the wish list of Penta- 
gon planners, who want a plane that 
can land on shorter runways. Trying to 
grant that wish, McDonnell Douglas 
has designed a 125-ton aircraft with a 
wing that can be tilted upward 45 de- 
grees, allowing the plane to take off or 
land in 750 feet—a quarter of the 
space required by today's C-130. 

The McDonnell Douglas 
design has four turbo- 
prop engines, each dri- 
ving a six-blade 
propeller. The slip- 
stream from the pro- 
pellers washes the wing, 
providing lift and control at 
low speeds. A cross-shaft links 
the engines so that if one en- 
gine fails, all four pro- 
pellers will turn. 

The tilt-wing 
plane's pro- 
pellers are 
smaller in rela- 
tion to the aircraft's size than those 
of the Marines' V-22 Osprey tilt-rotor. 
The tilt-wing is also faster than a 
tilt-rotor design and more efficient 
at cruising speeds. Unlike the V-22, 
the tilt-wing cannot take off or land 
vertically. Tilt-wings with that capabil- 
ity have been tested, but a tilt-wing 


designed for a short runway is less 
complicated. Designers reason that if 
there is enough room on the ground to 
load and unload a big plane, at least 
250 yards of runway will be available. 
Although McDonnell Douglas has 
begun developing technology for the 
new transport, budget constraints 
mean that it will probably be many 
years before the C-130 is replaced. 
Meanwhile, the world's most versatile 
airplane could soon add “seaplane” to 
its resumé. Lockheed Martin is 
looking at a C-130 with massive 
70-foot pontoons. The Navy SEAL 
(Sea, Air, Land) special-operations 
force is interested because a 
C-130 on floats could 


A tilting wing could 
enable large trans- 
port planes to use 

shorter runways. 


deliver and recover SEAL teams and 
their boats. A two-year study of the 
pontoon design will be completed in 
early 1998.—Bill Sweetman 


tronomer Alan Hale and amateur 


At the time of its discovery, it was 


tance. Although the comet has not 


since then, it could still be one of 
the most spectacular of the century, 


could stretch across a third of the 
sky. The best time to look for Comet 
Hale-Bopp is just before dawn, in the 
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The Long and Winding 
Road to Fuel Cells 


TURNING GASOLINE into hydrogen 
and then to electricity and finally to 
motion seems an indirect way of pow- 
ering an automobile, but the theo- 
retical efficiency of this approach 
has prompted Chrysler Corp. to 


(Controller 


gasoline is converted to gas. 


2 Vaporized fuel is combined 
air, producing hydrogen 
d carbon monoxide, 


Steam acts with a 


launch a research and development 
effort to produce a car that uses just 
such a system. 

Chrysler plans to produce a drive- 
able prototype using the new pro- 
cess in about two years. The fuel cell 
program is a follow-up to Chrysler's 
aborted attempt to develop a carbon- 
fiber-flywheel-based hybrid race 
car, powered by liquified natural gas, 
which would use the flywheel to 
store bursts of power for maximum 
performance. The new project has a 
far different goal: Its aim is to maxi- 
mize fuel economy and minimize 
emissions while still using gasoline, 
a fuel that's widely available. 

Fuel cells powered by hydrogen 
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Electric wheel motor 


have been demonstrated recently in 
several prototypes, most notably a 
Mercedes minivan. Their size, if not 
their cost, has been dropping. But 
hydrogen storage remains a prob- 
lem, and sources of the gas still are 
extremely limited. 

The Chrysler approach first con- 
verts gasoline into hydrogen, which 
the fuel cell then turns into electric- 
ity by combining it with atmospheric 

oxygen. The electricity powers a 
hybrid drive train, with a 
lead-acid battery "buffer" 
used to maximize ef- 
ficiency, and elec- 
tric motors provide 
power to the dri- 
ving wheels. 
The gaso- 
line conversion 
system is adapt- 
ed from com- 
mercial proces- 
ses. Gasoline is 
vaporized and 
partially oxi- 
dized to create 
hydrogen and 
carbon monox- 
ide. Steam is 
added to a catalytic section of the 
system to convert the carbon monox- 
ide to carbon dioxide; further oxida- 
tion completes the process, leaving 
carbon dioxide and hydrogen. The 
water used in the process is partially 
recycled from the fuel cell. 

Chrysler's new system is expect- 
ed to yield a 30 percent improve- 
ment in fuel efficiency compared 
with a conventional gasoline en- 
gine. That's roughly the same as 
efficiencies claimed by direct-in- 
jection gasoline engines or di- 
rect-injection diesels. The big 
difference is fuel-efficient power 
produced with considerably less 
noxious emission.—D.M. 


Batteries 


Water reservoir 
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VW Trims the Line 


VOLKSWAGEN HAS been gaining 
new life in Europe with a series of 
chassis designs that are altering 
the direction of its Volkswagen and 
Audi divisions. 

Simplicity is the order of the 
day: VW is reducing its 16 basic 
models now sold in Europe to only 
four by the year 2000. Audi's A3, 
launched in Europe last June, was 
the first major indication of this 
policy. The A3 presages the next- 
generation VW Golf, due in 1997. 
The A3 platform chassis closely fol- 
lows the existing Golf front-drive 
layout. The smaller Audi has a 
transverse instead of the tradi- 
tional longitudinal engine, and a 
MacPherson front suspension rather 
than the usual complex linkage. 

Another new VW for Europe that 
will soon appear in the United 
States is the VW Passat, which 
threatens to compete with Audi's 
larger A4 in performance and qual- 
ity. The born-again Passat is based 
on the A4 platform chassis with 
its high-tech, four-link front sus- 
pension and advanced 2.7-liter, 
five-valve, 193-horsepower V6 with 
variable valve timing and inlet mani- 
fold. It revealed uncanny quietness 
on the road, precision handling 
on bends, and an easy ride over 
potholes. Only a 1.8-liter, 125-hp 
model and a super-economy diesel 
were available on a test drive in 
England, though more powerful en- 
gines include the big V6, anda 
unique V5.—David Scott 


VW's new Passat heads for the U.S. 
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Juicy Performance 


COCCONI EV AC Propulsion’s Zero 
electric prototype, developed by 
Alan Cocconi, dispels the notion 
that an electric vehicle can’t cut it 
in the real world. 

The strategic placement of bat- 
teries in the Zero—12 within each 
door and four across the rear of the 
cabin—eliminates the intrusion of a 
large battery box in the cockpit or 
trunk, It also helps the car achieve 
front-to-rear weight dis- 
tribution of 47/53 
percent. The 1,210 
pounds of Optima 
lead-acid batteries 
represent slightly 


Originally designed with a Suzuki 
motorcycle engine, the Zero electric 
car retains missilelike acceleration. 


Volvo 4WD 


transmission in the United States. 


to distribute driving torque front to rear. 


FOR THE FIRST TIME ever, Volvo will power all 
four wheels: A new all-wheel-drive system will 
be available in the V70 wagon, a replacement 
for Volvo's popular 850 wagon. The all-wheel- 
drive system will come only with an automatic 


The S70 and V70 take the place of the 850 sedan and 
wagon respectively. The new 70-series models are, in fact, 
“two-thirds” new, with 1,600 parts that are different from 
the 850's. The front-end styling is noticeably sleeker, 
though still classic Volvo, and there are subtle differences, 


Volvo's new AWD system uses a viscous clutch 


more than half the fiberglass car’s 
weight. Cocconi says the Zero will 
achieve a range of 60 to 100 miles 
when driven on the highway. 

Time spent behind the wheel of 
the Zero was, well, electrifying. Its 
220-horsepower, air-cooled, AC in- 
duction motor propelled the light- 
weight car like a missile, courtesy of 
180 foot-pounds of torque gener- 
ated from zero rpm. Top speed is a 
governed 87 mph. Cocconi claims a 
zero-to-60 mph time of 4.9 seconds. 


too. А 

stronger 
steel alloy 
is more re- 
sistant to 
side colli- 


bocharged engine, previously 226 horsepower, 
has been raised to 240 hp. Formerly limited to 
an automatic, the turbo option is now available 
with a five-speed manual transmission in the 
United States. In June, V70 AWD comes to the 
United States as a special “R” model, with the 
2.4-liter, 193-hp light-pressure turbo. 

Driving the V70 on ice in northern Norway 
revealed the expected advantages of four-wheel 
drive over two-wheel drive. With studded win- 
ter tires, the V70 AWD was able to take off at 
almost full throttle. A similarly 


The car’s adjustable regenerative 
braking—which feeds electricity 
back to the batteries by changing the 
drive motor into a generator during 
coast-down—was just as intriguing 
as this EV’s neck-snapping accelera- 
tion on the track. We found that 
easing up on the accelerator in an- 
ticipation of turns offered a bonus 
not experienced with any internal 
combustion car: As the car slowed, 
its regenerative action could often 
be used more effectively than brak- 
ing for each turn. Cocconi hopes 
to attract enough investment to al- 

low production of 
the car as а 
$60,000 to 
$100,000 
exotic offer- 
ing—but at 
a manufac- 
turing volume 
of a mere 10 to 100 
cars per year.—Ron Cogan 


sions and gives the side 
airbags more time to inflate. 
Other safety improvements. 
‘include faster seat belt pre- 
tensioning and head lamps 
that are 10 percent brighter. 
The interior is all-new as well. 
The output of the optional tur- 


equipped front-wheel-drive 
V70 produced a lot of wheel 
spin and shaved ice. Prices 
for the V70 start at about 

J $28,000—John Matras 
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HOW DO BIRDS HANDLE CURVES? 
THEY FLY AROUND THEM. 


Ф ens 


wa. 


THUNDERBIRD. 


HOW DO THEY FLY? WITH EXCITING FEATURES LIKE THESE: • THE AVAILABLE POWER OF A 4.6L SOHC 
V-8 ENGINE * AVAILABLE SPORT PACKAGE WITH SPORT-TUNED SUSPENSION, 16" CAST ALUMINUM 
WHEELS WITH LOW-PROFILE TOURING TIRES, AND REAR SPOILER * STANDARD DUAL AIR BAGS* 


HAVE YOU DRIVEN A FORD LATELY? C 


www.ford.com “Always wear your safety belt 
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Crashing Components . Peak Power launch, and higher pistonispeeds than 
a Formula One engine. 

CREATING A CAR chassis from HONDA IS BETTER than most carmakers There's more to this car than merely 

structural composites—moldable, at extracting big power from small dis- power. The Type R's ride height is 

fiber-reinforced plastics—promises placements without resorting to forced — 15mm lower than the GS-R's, and its 

low-cost manufacturing and light induction. The 1997 Acura Integra Type weight is 93 pounds less. 

weight. Although many vehicles R is the latest proof of Honda's exper- The result is a front-drive sport 

currently have composite skins or tise. Introduced as a limited edition coupe of exceptional balance that, on 


body panels, the use of structural along with the updated NSX, the newR a race track, runs circles around any- 
composites in components such as thing remotely 
a chassis is rare in automotive de- comparable. 
sign today. What it will be 
Bringing the concept closer to like to live with 
mass production, a vehicle with a on the street— 
front end made of a structural com- for an estimated 
posite, sponsored by the U. S. Coun- $23,000 to $25,000 
cil for Automotive Research per copy—is an- 
(USCAR), recently passed the federal other question. 
35-mph frontal-crash barrier test. It Compared to 
was the first time a potential mass- the Type R, the 
production, all-composite structure А updates made to 
passed the test, according to USCAR. version of the Integra extracts 195 the NSX seem relatively tame, but here 
Steel structures normally crumple to horsepower from 1,797 cubic centime- too the bottom line is increased per- 


A new engine for the NSX with manual transmission adds 20 hp. 


absorb energy; composite structures ters, more horsepower per liter than formance in manual transmission mod- 
crumble, fracture, and fold. The dif- any normally aspirated mass-produc- els. Drivers who do their own shifting 

ference presents difficult design prob- tion engine offered in North America. will get a new 3.2-liter version. 

lems, but for passenger safety, The R treatment starts with the same Thanks to an increase in bore, the 


developing a structure that absorbs aluminum block and twin-cam 16-valve — 3.2-liter V6 generates 290 hp, versus 
energy in a crash is essential. —D.M. head as the GS-R. Then it gets fancy, 270 for the 3.0-liter. The new high- 
with high-compression pistons, hand- output engine only comes mated to a 


| ELECTRIC CARS | polished intake and exhaust ports, a slick new six-speed manual transmis- 


strengthened crankshaft, and low-re- sion.—Tony Swan 


Cheaper Power striction аш, 
The finished product is a potent 
THE DEVELOPMENT of cheaper, but peaky screamer, with a torque 


high-performance batteries for elec- curve that looks like a missile 
tric vehicles received a boost with 
$19.1 million in research grants given 
to two companies, Saft America 
and GM-Ovonic, developing nickel- 
metal hydride batteries. 
Currently, nickel-metal hydrides 
promise about 50 percent more 
range than lead-acid batteries, 
but at about five times the cost. 
The goal of the research is to re- 
duce both the amount of expen- 
sive nickel in the batteries, and 
to develop low-cost manufactur- 
ing processes, according to the 
United States Advanced Battery 
Consortium.—D.M. 


The powerful Integra R engine produces 
195 hp from a scant 1.8-liter block. 
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Survey Says... 
DVD-ROM on Pause 


WITH ALL THE talk about the im- 
minent arrival of movies on digital 
video discs, you might assume that 
DVD-ROM—the high-capacity suc- 
cessor to CD-ROM that uses the 
same technology—is right around 
the corner. You'd be wrong. 

In an informal survey of more 
than a dozen major software pub- 
lishers, few say they are ready, or 
even eager, to make the move to 
DVD-ROM. Most believe it will be 
late 1997 or 1998 before the DVD- 
ROM format really takes off. Mi- 
crosoft says it likely will be this 
summer at the earliest before the 
company considers DVD-ROM, and 
then based only on sales of DVD- 
ROM players. Broderbund says it's 


Large, Lush LCDs 


YOUR DESKTOP— the final frontier. The 
mission: to go where no bulky cath- 
ode-ray tube (CRT) computer 
monitor has gone before—a 
discrete corner, perhaps, or 
even on the wall. Your vehi- 
cle: a full-size display of 
liquid crystals. 
Admittedly, LCD screens 
are hardly the stuff of sci- 


ence fiction anymore, but 
anything bigger than a lap- 
top computer's LCD might as 
well have been. Large LCDs for 
desktop computing have been 
a long time coming, but the 
earliest practical models are 


Bigger, brighter LCDs could mark 
the beginning of the CRT's end. 


taking a similar wait-and-see ap- 
proach, noting that the sequel to 
its hit title Myst, called Riven, will 
be released this summer on three 
CD-ROM discs rather than a single 
DVD-ROM. We found only one 
company with a DVD-ROM title 
ready and waiting: Digital Directory 
Assistance says it has a 1997 edition 
of its PhoneDisc electronic white 
pages on a DVD-ROM disc. The 
CD-ROM version fills five discs. 

Why the delay? Aside from the 
chicken-and-egg problem—software 
makers want to wait until a sizable 
number of computers are equipped 
with DVD-ROM drives before re- 
leasing titles—many publishers say 
DVD-ROM, while offering gigabytes 
of room, is not the quantum leap in 
possibilities that CD-ROM was over 
floppy disks. DVD titles will have 
more audio and video, but the expe- 
rience will be similar.—C.O. 


now for sale. NEC, Panasonic, and 
Sharp each recently showed new 14- 
inch color LCDs for desktop PCs that 
have the size, brightness, and high 
resolutions (up to 1,024 by 


MultiSync ICD 
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High-Speed Mess 


LOOKING FORWARD to surfing the 
Web at 56Kbps? You'll get your 
chance soon, but beware of the 
riptide of incompatible products. 

- U.S. Robotics, Motorola, Rock- 
well, and Lucent Technologies are 
all developing modems (or chipsets 
for modem makers) that will enable 
you to download Web pages at 
56Kbps, or twice the rate of today’s 
28.8Kbps modems. But you'll need 
to find an Internet service provider 
that supports your particular mod- 
em, since all four schemes cur- 
rently are incompatible. 

The companies are promising 
they'll find common ground—even-. 
tually—and several modem sellers 
are now offering guarantees that 
you'll be able to upgrade to the of- 
ficial International Telecommunica- 
tions Union standard when it's 
issued. But the standard isn’t due 
until late 1997 or 1998.—C.0. 


768 pixels) to compete with today's 
CRT displays. All have response rates 
that enable them to handle motion 
video as well. Prices are still steep at 
roughly $2,500 to $3,000, but that’s 
half what they cost two years 
ago, as the cost of manufac- 
turing such panels continues 
to drop rapidly. 

NEC also showed what 
may be the next big step in 
the LCD's migration to the 

desktop: a 20-inch model 
with a wide viewing angle 
and support for resolu- 

tions as high as 1,280 

by 1,024 pixels. That 

model should be avail- 
able later this year at a 
cost of roughly $5,000 
to $6,000.—C.0. 
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Cyber Thugs 


SO YOU want to 
be a gangsta? 

It's easier than 
ever—and you 
don't have to live 
in the inner city 
or move there 

to be one. Just 
point your Web 
browser at Glock 3. It's the phat- 
test (that’s like “coolest,” to you old 
folks) gang site going on the World 
Wide Web. There, you'll find the 
411 (that's “information”) on every- 
thing from how to hide a revolver 
in a hollowed-out notebook to 
the optimum layout for a 
crackhouse in the ‘hood. 

I know it sounds un- 
likely. Street gangs 
and the Inter- 
net don't 
seem to be 
the most com- 
patible of pair- 
ings, and most 
gangstas aren't hang- 
ing out in cyberspace 
just yet. But police na- 
tionwide are plenty worried 
anyway. They fear that gang 
leaders around the country are 
discovering the Internet and 
could be using it to create 
stronger, national alliances among 
what are now mostly local inner city 
gangs. Unite the L.A. Crips with 
the New York Crips, for example, 
and you've got a powerful, bicoastal 
crime network. 

“Gangs are getting organized,” 
says David Gonzales, a police cap- 
tain with the Gang Enforcement 
Unit in Phoenix, Arizona, and one 
of the first investigators in the 
country to notice a budding street- 
gang presence online. “It’s a lot like 
what happened with the Mafia back 
in the Prohibition days. Only now, 
they’re using the Internet to do it.” 


BY GINA SMITH 
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And technology’s alliance with 
street crime, he points out, is noth- 
ing new. The Mafia, after all, 
started out as a loosely affiliated 
unit of street hoods in cities like 
Chicago and Boston. Prohibition 
gave them the black market they 
needed to grow, but it was the car 
and the national telephone net- 
work—the key innovations of the 
day—that linked local gangs. In the 
end, these technologies helped the 
Mafia to become a national, even 
international, empire. If today’s for- 


ward-thinking leaders 
of organized crime 
manage to set up na- 
tional alliances using 
the Net, the same 
could happen with street gangs. 
And if they pull it off, it could be 
law enforcement's worst nightmare 
within 5 to 10 years, Gonzales says. 
The Glock 3 site, interestingly 
enough, was originally created as a 
hoax by a middle-class teen in sub- 
urban Michigan. It has since been 
taken over by real gang members who 
are using the Glock 3 site and oth- 
ers like it to send messages, list ene- 
mies, relay details of gang shootings, 
and even post obituaries, among 


other activities, says Gonzales. 

Which brings us to a more imme- 
diate worry, according to child psy- 
chologists watching these develop 
ments: For a troubled suburban 
middle-class kid who's already into 
looking and acting like an inner city 
street tough, a site like Glock 3 pro- 
vides added gang glorification. And 
for the uninitiated, lots of tips on 
how to get started. 

For now, at least, police say 
there's nothing they can do about 
the sites. The Internet is largely if 
not entirely protected under the 
First Amendment right of free 
speech. Presumably, only informa- 
tion that contained explicit intent 
to commit specific criminal acts 
would be prosecutable, and even 
then, locating the individuals re- 
sponsible for such postings could 

be very difficult. Shutting down 
the operators of such sites might 
be an option in some cases, 
but like those responsible for 
many pornography and gam- 
bling sites, some gangs choose 
to store their Web pages in com- 
puters overseas, making shutting 
down their sites nearly impossible. 
Gang sites like Glock 3 aren't 
exactly raking in the "hits" just 
yet—less than one percent of the 
nation's estimated 147,000 gang 
members are online, police say. 
But as with pagers, computers are 
quickly becoming a status symbol 
among gang members. They've 
been a hot theft item for a while 
now, and gang members are learn- 
ing their computer skills the same 
way other kids do: in school, or 
from more knowledgeable friends. 
Technology, it turns out, always 
comes down to street level. 


Gina Smith appears regularly on 
“Good Morning America,” and 
nightly as host of The Discovery 
Channel's “Cyberlife.” Send com- 
ments to PSLetters@aol.com. 
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Now men who suffer from 


frequent nighttime urination can... 


CARDURA’. The fast, easy treatment 
for frequent nighttime urination due to BPH. 


Frequent nighttime urination is a common and bothersome 
symptom of benign prostatic hyperplasia (BPH), a noncancerous 
enlargement of the prostate gland occurring most often in men 
over the age of 50. 


Cardura is a simple, once-daily tablet that quickly relieves 
urination problems caused by BPH, meaning your bladder can 
empty completely and you won’t have to wake up as often at 


night to go to the bathroom. 


Cardura may begin to improve urinary flow—day and night—in 
as little as 1 to 2 weeks. 


Cardura is available only by prescription. 
So ask your physician if Cardura is right for you—if it is, your 
doctor can provide you with a trial pack to get you started. 


Cardura can cause a sudden drop in blood pressure at the 
beginning of treatment or if you miss doses and then start 
taking the medication again. You may feel dizzy, faint, or 
light-headed, particularly after getting up from a chair or bed. 
Speak to your doctor about oral medications like Cardura 
and other treatment options for BPH such as regular 
monitoring of the condition or surgery. 


Please see important information on the next page. 


ONCEADAY 


(doxazosin mesylate] 25%, ene 


Cardura. Because BPH shouldn't be something to lose sleep over. 


ONCEADAY 
(doxazosin mesylate) ri; aro 


PATIENT INFORMATION ABOUT CARDURA* 
Generic Name: 
doxazosin mesylate 
FOR BENIGN PROSTATIC HYPERPLASIA (BPH) 


Read this information: 


* before you start taking CARDURA® 

© each time you get a new prescription. 

You and your doctor should discuss this treatment and your 
BPH symptoms before you start taking CARDURA® and at your 
regular checkups. This information does NOT take the place of 
discussions with your doctor. 


CARDURA® is used to treat both benign prostatic hyperplasia 
(BPH) and high blood pressure (hypertension). This information 
describes CARDURA” as treatment for BPH (although you may be 
taking CARDURA” for both your BPH and high blood pressure). 


What is BPH? 


BPH is an enlargement of the prostate gland, This gland surrounds 
the tube that drains the urine from the bladder. The symptoms of 
BPH can be caused by a tensing of the enlarged muscle in the 
prostate gland which blocks the passage of urine. This can lead to 
‘such symptoms as: 


* à weak or start-and-stop stream when urinating 

© a feeling that the bladder is not completely emptied after 
urination 

* a delay or difficulty in the beginning of urination 

* a need to urinate often during the day and especially at night 

* a feeling that you must urinate immediately. 


Treatment Options for BPH 
The four main treatment options for BPH are: 


* If you are not bothered by your symptoms, you and your 
doctor may decide on a program of "watchful waiting." It is 
not an active treatment like taking medication or surgery but 
involves having regular checkups to see if your condition is 
getting worse or causing problems. 

* Treatment with CARDURA® or other similar drugs. CARDURA” 
is the medication your doctor has prescribed for you. See 
“What CARDURA® Does,” below. 

* Treatment with the medication class of 5-alpha reductase 
inhibitors (e.g. Proscar”). It can cause the prostate to shrink. 
It may take 6 months or more for the full benefit of finasteride 
to be seen. 

* Various surgical procedures. Your doctor can describe these 
procedures to you. The best procedure for you depends on 
your BPH symptoms and medical condition. 


What CARDURA* Does 


CARDURA® works on a specific type of muscle found in the 
prostate, causing it to relax. This in turn decreases the pressure 
within the prostate, thus improving the flow of urine and your 
symptoms, 

* CARDURA" helps relieve the symptoms of BPH ( weak stream, 
start-and-stop stream, a feeling that your bladder is not com- 
pletely empty, delay in beginning of urination, need to 
urinate often during the day and especially at night, and 
feeling that you must urinate immediately). It does not 
change the size of the prostate. The prostate may continue to 
grow; however, a larger prostate is not necessarily related to 
more symptoms or to worse symptoms. CARDURA® can 
decrease your symptoms and improve urinary flow, without 
decreasing the size of the prostate, 

© Il CARDURA® is helping you, you should notice an effect 
within 1 to 2 weeks after you start your medication. CARDURA* 
has been studied in over 900 patients for up to 
2 years and the drug has been shown to continue to work 
during long-term treatment. 

Even though you take CARDURA* and it may help you, 
CARDURA* may not prevent the need for surgery in the 
future. 

* CARDURA® does not affect PSA levels. PSA is the 


abbreviation for Prostate Specific Antigen. Your doctor may 
have done a blood test called PSA. You may want to ask your 
doctor more about this if you have had a PSA test done. 


Other important Facts 


* You should see an improvement of your symptoms within 
1 to 2 weeks. In addition to your other regular checkups you 
will need to continue seeing your doctor regularly to check 
your progress regarding your BPH and to monitor your 
blood pressure. 

* CARDURA® (doxazosin mesylate) is not a treatment for 
prostate cancer. Your doctor has prescribed CARDURA* for 
your BPH and not for prostate cancer, however, a man can 
have BPH and prostate cancer at the same time. Doctors 
usually recommend that men be checked for prostate cancer 
‘once a year when they turn 50 (or 40 if a family member has 
had prostate cancer). A higher incidence of prostate cancer 
has been noted in men of African-American descent. These 
checks should continue even if you are taking CARDURA.” 


How To Take CARDURA* and What You Should 
Know While Taking CARDURA® for BPH 


CARDURA® Can Cause a Sudden Drop in Blood Pressure 
After the VERY FIRST DOSE. You may feel dizzy, faint or 
“light-headed,” especially after you stand up from a lying or 
sitting position. This is more likely to occur after you've taken the 
first few doses or if you increase your dose, but can occur at any 
time while you are taking the drug. It can also occur if you stop 
taking the drug and then restart treatment. If you feel very dizzy, 
faint or “light-headed” you should contact your doctor. Your 
doctor will discuss with you how often you need to visit and how 
often your blood pressure should be checked 

Your blood pressure should be checked when you start taking 
CARDURA® even if you do not have high blood pressure 
(hypertension). Your doctor will discuss with you the details of 
how blood pressure is measured. 

Blood Pressure Measurement: Whatever equipment is used, it 
is usual for your blood pressure to be measured in the following 
way: measure your blood pressure after lying quietly on your back 
for five minutes. Then, after standing for two minutes measure 
your blood pressure again. Your doctor will discuss with you what 
other times during the day your blood pressure should be taken, 
‘such as two to six hours after a dose, before bedtime or after 
waking up in the morning. Note that moderate to high-intensity 
exercise can, over a period of time, lower your average blood 
pressure. 

You can take CARDURA" either in the morning or at bedtime 
and it will be equally effective. If you take CARDURA® at bedtime 
but need to get up from bed to go to the bathroom, get up slowly 
and cautiously until you are sure how the medication affects you. 
It is important to get up slowly from a chair or bed at any time 
until you learn how you react to CARDURA.® You should not drive 
‘or do any hazardous tasks until you are used to the effects of the 
medication. If you begin to feel dizzy, sit or lie down until you feel 
better. 

* You will start with a 1 mg dose of CARDURA® once daily. 
Then the once daily dose will be increased as your body 
gets used to the effects of the medication. Follow your 
doctors instructions about how to take CARDURA* You 
must take it every day at the dose prescribed. Talk with your 
doctor if you don't take it for a few days for some reason: you 
may then need to restart the medication at a 1 mg dose, in- 
crease your dose gradually and again be cautious about 
possible dizziness. Do not share CARDURA” with anyone 
else; it was prescribed only for you. 

© Other side effects you could have while taking CARDURA,” 
in addition to lowering of the blood pressure, include dizzi- 
ness, fatigue (tiredness), swelling of the feet and shortness 
of breath. Most side effects are mild. However, you should 
discuss any unexpected effects you notice with your doctor. 

* Keep CARDURA® and all medicines out of the reach of 
children. 


FOR MORE INFORMATION ABOUT CARDURA* AND BPH 
TALK WITH YOUR DOCTOR, NURSE, PHARMACIST OR 
OTHER HEALTH CARE PROVIDER. 
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Our monthly Web filter 
(Addresses preceded by http://) 


Vietnam—Stories Since the War 


www.pbs.org/pov/stories/ 
A virtual trip back to Nam. 


Bob Vila's Home Site 
www.bobvila.com 
Capitalist tool quy. 


Web Seer 
infolab.cs.uchicago.edu/webseer/ 
Search for photos online. 


Europe Through the Back Door 
www.ricksteves.com 
Travel tips from Rick Steves. 


Invention Dimension 
web.mit.edu/afs/athena.mit.edu 
/org/i/invent/www/invention_ 
dimension.html 

Information for inventors. 


ATM Locator 
visa.infonow.net/powersearch.html 
Where to get cash to go. 


Tsunami Project 
www.pmel.noaa.gov/tsunami/ 
Keeping the West safe from killer 
Ocean waves. 


National Information Infrastructure 
Awards 


www.gii-awards.com/ 
The best sites of 1996. 


Science Fair Idea Exchange 
www.halcyon.com/sciclub/cgi-pvt 
/scifair/guestbook.html 

Sharing the science. 


Strictly Vintage VW 
www2.dk-online.dk/users/ 
vwcabrio/index.htm 

For Bug buffs. 


Satellite Passes over N. American 
Cities 

ssl.berkeley.edu/isi_www/ 
satpasses.html 

It's a bird...no, it's a satellite! 
Science Net 
www.campus.bt.com/Campus 
World/pub/ScienceNet/first.html 
Answers to common science questions. 


—Suzanne Kantra Kirschner 
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Ready-to-Wear PCs 


COMPUTERS HAVE gone from fill- 
ing entire rooms to fitting on desk- 

tops, laptops, and occasionally even 
palmtops. But many companies 


i[loMPurERS & SOFTWARE 


around for more than five years, but 
were initially confined to "garage" en- 
trepreneurs or university tinkerers at 
places such as MIT and Carnegie 
Mellon. But now, with companies 
like Flexible PC, Phoenix Group, 
Rockwell, and Xybernaut selling 
these devices, the field is becom- 
ing legitimate. 

Most of the sys- 
tems available today 
consist of light- 
weight, portable 
computers strapped 
to the body and 
linked, in some 

cases, to head- 
mounted displays 
that enable you to 
glance at a tiny 
screen. Xybernaut's 
Mobile Assistant II, 


Wearable PCs like the Mobile Assistant let workers compute on the go. m example, in 


are beginning to design and sell truly 

personal computers that can be worn, 

much like eyeglasses or clothing. 
Wearable computers have been 


Spare the Censor, 
Spoil the Web 


ADD SINGAPORE TO the list of 
nations attempting to censor the 
Internet. But unlike in China and 
elsewhere, high-tech and no-non- 
sense Singapore seems to have a 
specific strategy for keeping its 
citizens off forbidden Web sites. 
Singapore is using “proxy 
servers"—in essence, a computer 
middleman—to filter all requests 
for Web-site pages. A proxy server 
consults a long list of *objection- 
able" sites before permitting or 
denying access. Doing an end-run 
around the proxy server may be 
possible, but it's a big risk. The 
government says it considers that 
a violation of the country's Sedi- 
tion Act, which can yield a jail 
term of five years. And perhaps a 
lash or two of the cane.—C.O. 
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cludes a two-pound, voice-activated 
Windows PC powered by a Pen- 
tium-class processor and a battery 
pack, both worn on a belt. A thin 
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All Things Revisited 


WHAT'S MORE fascinating than how a 
compact disc spins, or how a brake 
disc stops a car wheel from spinning? 
Probably lots of things, but it may not 
seem that way while you're exploring 
the workings of the workaday world 
around you with DK Multimedia's The 
Way Things Work 2.0. 

If you haven't already guessed, The 
Way Things Work is one of our favorite 
CD-ROM titles, and this second edition 
makes even better use of the medium, 
with playful animation and video se- 
quences. Even author David Macaulay 
can be seen roaming about, explain- 
ing your exploration options. Essen- 
tially, the options are grouped into 
three areas: machines, scientific prin- 
ciples, and inventors. Occasionally, 
these separations can seem strained 
—how can you understand how a CD 


¦ cable connects the PC to a headset 
i that has an earphone, microphone, 
! and a one-inch (diagonal) mono- 

| chrome LCD screen positioned an 
! inch or two in front of one eye. The 
! Mobile Assistant II starts at $5,000. 
! But some of the most interesting 
| designs are yet to come. IBM is pur- 
| suinga futuristic approach in 

! which tiny electronic devices im- 

| planted in shoes or elsewhere on the 
| body permit the exchange of data 
! simply by shaking hands. The focus 
| at AT&T is on wearable commun- 
| ications devices such as a Dick 

| Tracy-style wrist phone. Thad 

¦ Starner of MIT's Media Lab dons 

| his version of the wearable PC—a 

¦ small display glued to his goggles 

! and a one-handed *chord" keyboard 

! on his hip—most of his waking 

| hours, typing in ideas as he rides the 
| subway or shops for groceries. Peo- 

¦ ple often thinks he's handicapped, 

| notes Starner, “but I'm actually aug- 

| mented, I carry around an extra 

| brain."—Steve Nadis 


The Way Things Work 2.0 shows you how to 
fly, with words and animated pictures. 


player's laser works, for example, 
without an appreciation for light 
principles?—but there are usually 
one-click links between them. 

Many answers aren't as technical 
as we'd like, but this disc is aimed at 
10-year-olds as much as it is at adults, 
and perhaps more so. Kids will enjoy 
the built-in link to the Mammoth.net 
Web site, which hosts an inventor's 
club, among other activities.—C.0. 
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TLECTRONICS 


EDITED BY FRANK VIZARD 


Flat Speakers 


IF YOU'RE ONE of 
those people whose 
spouse rails against 
the large, boxy speak- 
ers in the living room 
or den, a new pair of 
flat-panel speakers 
might be just the 
thing to restore do- 
mestic harmony. 
Developed by the 
Verity Group PLC, a 
London-based com- 
pany that markets the 
Wharfedale, Mission, 
and Quad brands of loudspeakers, 
these flat-panel speakers are a mere 
eighth of an inch thick. The speaker 
technology, called NXT, uses a rigid 
panel driven by a tiny transducer. 
Unlike traditional speakers that rely 
on a pistonlike motion to produce 
sound, NXT speakers derive sound 
from a complex series of vibrations 
spread over the rigid panel and uni- 
formly distributed over the operat- 
ing frequency range. This operating 
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Verity Group CEO Farad Azima holds his company's flat-panel 
speaker. Azima hopes his NXT panels will replace those boxed 
speakers that clutter many living rooms. 


principle has been christened “mode 
distribution” by Verity. The fre- 
quency response is reportedly be- 
tween 60Hz and 18kHz. 

If successfully commercialized, 
NXT could render speakers virtu- 
ally invisible. In your car, for in- 
stance, the rear deck panel could 
now be a speaker. In your home, 
speakers could be recessed into the 
walls, or simply hung like a picture 
frame wherever needed.—F.V. 


Tele-TV on Hold 


PLANS BY TWO regional telephone 
companies to use a new wireless tech- 
nology to deliver video to their cus- 
tomers have been put on hold. Called 
Tele-TV, the system was to have been 
used by Bell Atlantic and Nynex to 
offer video to thousands of East Coast 
residents. Tele-TV uses microwave 
transmissions to deliver the video sig- 
nal, but trees, hills, and buildings ef- 
fectively block the signal—and the 
interference was greater than the two 
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telephone companies anticipated. 

Tele-TV isn't completely dead, 
however: Pacific Telesis still plans to 
use the technology in West Coast 
areas that have relatively flat topog- 
raphy. But it appears that Tele-TV isn't 
the technology that will let phone 
companies offer their customers an 
alternative to cable TV. 

What is that technology? Bell At- 
lantic and Nynex are reportedly looking 
at some type of satellite TV system to 
get them in the video game and give 
cable customers a choice.—F. V. 


Weapon in a Box 


IF YOU OWN a WebTV set-top box, 
such as those sold by Sony and 
Philips, the U.S. government con- 
siders you armed and dangerous. 
While the FBI is not on the verge 
of raiding homes across America to 
confiscate these devices, the gov- 
ernment is concerned about the 
level of encryption technology be- 
ing used to protect privacy and In- 
ternet transactions—it’s too good. 
The problem, as the government 
sees it, is that the set-top boxes en- 
code all communication using a 
mathematical key that contains 128 
bits of information. This level of so- 
phistication makes it nearly impos- 
sible for the government to crack 
the code in the event of a criminal 
investigation. To prevent use by ter- 
rorists or criminals, the government 
does not allow the export of devices 


RCA will offer its Internet access box for TVs. 


that use data-scrambling technology 
with keys that contain 40 bits. Prod- 
ucts like WebTV boxes are classified 
as “munitions” to prevent them from 
being exported. Meanwhile, the 
computer software industry says it 
will lose $30 billion in sales interna- 
tionally due to the restrictions. Of 
course, the only thing that may ex- 
plode is the government's patience. 
Also: Get ready for more TV 
boxes with Internet access. RCA 
will offer one this spring based 
on Oracle’s Network Computer 
(NC) standard.—F.V. 
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GLECTRONICS 


Nayar envisions several applications for his OmniVideo 
camera. Television broadcasters might place the 
RESEARCHERS at Columbia University have developed camera over a stage at a concert or at midfield 
a video camera that sees in virtually any direction. for a football game. In teleconferences, the cam- 
Called OmniVideo, the camera has a 360-degree field era could simultaneously show every participant 
of view that can be used for a variety of purposes, around a table. It could also help a robot to nav- 
from teleconferencing to security. igate, using images as a guide. Two cameras mount- 
Developed by computer science professor Shree ed top to bottom could provide a completely 

K. Nayar, OmniVideo utilizes a small video camera spherical 360-degree view, useful for security ap- 
that’s mounted in a frame and aimed directly at a plications. Nayar hopes to develop the camera for 
small parabolic mirror—basically, a small, inverted commercial use in the near future.—F.V. 
cup of polished metal. The parabolic setup ensures 
that all the elements in a scene pass through a sin- 
gle point on their way to the camera’s lens, mimick- 
‘ing the way a traditional camera takes pictures. Using 
computer software, an operator is able to extract 
portions of the captured image, viewable as standard 
linear images that appear in as many as 20 “windows” EESE TERRE A 
оп the computer screen. The operator сап zoom in on placed top to bottom pro- 
details within each window for closer examination. vide a spherical view that 

can be seen on a computer. 

@ and Motorola are trademarks of Motorola, Inc. ©1996 Motorola, Inc. Tupperware is a trademark of Dart Industries, Inc 
AT PICNICS. 
е 
TUPPERWARE TOPS. 
A KID OR TWO. 


Pm. d 
Motorola Sport Radios give you up to two miles of group communication power, depending on the terrain. (Even up to five miles with. 
our most powerful models.) Your kids can wander off yet still be connected. For the dealer nearest you, call 1-800-353-2729'EXT.010- 


Motorola Sport Radios. Have fun. Stay in touch. АХ) MOTOROLA 
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Chances are their teeth will 


need more work than your Lumina. 


Lumina  Beinga parent isn't easy or cheap. So it's got to be a relief to drive a car that 
could need a lot less attention than your children’s teeth. A car that can actually go 
100,000 miles before its first scheduled tune-up: Chevrolet" Lumina? Its suspension is lubed for life. 
It even comes with a handy oil-wear sensor. Did we mention it's affordable, too? 

That's something to smile about on your way to the dentist. And one less thing to worry about. 
Genuine Chevrolet = 

The Cars More Americans Trust. 


©1996 GM Corp. Buckle up, Americ! 8 


Call 1-800-950-2438. 
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EDITED BY JUDITH ANNE GUNTHER 


Independent Fridges 


KEEPING FOOD COLD in a hot cli- 
mate is a tough trick if you don’t 
have electrical power. But a new de- 
y vice based on an old principle may 
bring the benefits of refrigeration to 
ld people in regions where electricity is 
us either unavailable or unreliable. 
| Global Cooling BV of the 
* | Netherlands and Athens, Ohio, is 
producing small quantities of a solar- 
powered refrigerator for field test- 
= т ing. The refrigerator uses photo- 
TE voltaic panels to turn sunlight into 
| electricity. It then consumes this 
Р ү power efficiently, thanks to super-in- 
" | sulating vacuum panels and a Stir- 
ling cycle cooler developed by 
> | Sunpower Inc., of Athens, Ohio. On 
average, the seven-cubic-foot refrig- 
erator operates on eight watts. (A 
typical 18-cubic-foot American re- 
frigerator, including a freezer com- 
partment, consumes about 70 
watts.) The refrigerator stores cool- 
› ing capacity by making ice, for 
| cloudy days. 
| Though the Stirling cycle was in- 
` | vented in 1816, Sunpower has spent 
more than 20 years developing the 
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concept for applications such as 
cryogenic freezers and a cooler used 
aboard NASA's space shuttle Dis- 
covery. Most refrigerators in use to- 
day remove heat from the food 
compartment by alternately com- 
pressing and expanding a refriger- 
ant, enabling the substance to 
absorb heat in its gas phase and re- 
ject heat in its liquid phase. By con- 
trast, the Stirling cooler shuttles a 
confined volume of helium gas back 
and forth between the cold and 
warm ends of the unit, with no 
phase change. The gas expands at 
the cold end to absorb heat and is 
compressed at the warm end by a 
piston to reject heat. 

Instead of a conventional com- 
pressor, which uses a crankshaft to 
convert rotary motion into linear mo- 
tion, Sunpower's Stirling cooler uses 
a low-friction electromagnetic coil 
and spring, used to drive the piston's 
reciprocating motion. This scheme 
makes the device not only highly ef- 
ficient, but quiet, too. 

Global Cooling won't announce 
the production timetable until more 
testing has been completed. The 
fridges might be marketed in indus- 
trialized countries in addition to de- 
veloping nations.—Richard Babyak 
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Blinded by 
the Light 


WINDOW blinds 
have always 
been an effec- 
tive and conve- 
nient way to 
control the 
amount of sun- 
light coming into 
a room. But 
wouldn't it be nice 
if instead of merely 
blocking unwant- 
ed light, window The ien Blind turns 
blinds could also "ight Into day, using 
capture and кыш phate: 


voltaic film and elec- 
store light for troluminescence. 
use at night? 


The Solar Blind would do just 
that. Each horizontal slat has a 
thin, flexible photovoltaic film on 
its rear edge that converts sunlight 
into electricity and stores it in a 
rechargeable battery. At night, flat 
electroluminescent strips on the 
front edge of the slats glow softly, 
providing the room with back- 
ground ambient lighting. According 
to Solar Blind’s inventors, the light 
from a 3-by-6-foot blind with 14 
slats would be roughly equivalent 
to two 20-watt incandescent bulbs. 

For creating different types of 
ambience, the electroluminescent 
light source could be tuned to dif- 
ferent colors, ranging from pure red 
to white. When exposed to full sun, 
the Solar Blind could generate 

about 49 watts of electricity. 
Although its primary function 
is for lighting, the stored 
electricity could also be used 
to power other appliances, such 
as ventilation fans. 
New York City’s Ecco Design, 
which developed the Solar Blind, 
estimates that the production cost 
will be roughly $400 to $500 for 
a 3-by-6-foot blind.—Ned Nisson 
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50 should your house. 
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Owens Corning PINK Insulation 

We'll help dress your house to stay cozy, from top to bottom. 
With PINK Fiberglas* insulation designed for all your 
insulation needs — attics, flat ceilings, exterior walls, floors, 
basements and crawlspaces. 
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Windows and Potio Doors 
from Owens Corning 

All our windows are double-paned, 
with optional low-E/Argon glass. 
By filtering the sun's rays, they help 
keep you cozy in the winter, yet 
cooler in the summer. 
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PINKWRAP" Housewrap 

Seams and cracks are inevitable 

in even the most solid construction. 
PINKWRAP housewrap helps prevent 
heated or cooled air from escaping, or 
outside air from getting in. But it still 
lets moisture out. 


PINK FOAMULAR® Rigid Foam Insulation 

| For below-grade and exterior use, PINK FOAMULAR 
rigid foam is an ideal choice. Its tiny, closed cells of 
air make it a very effective insulator. And with its 
closed cell structure, it won't let moisture through. 


With Owens Corning’s Insulating System, you can keep your house dressed 
for comfort — all year round – without sweating over your energy bills? 


For more details, ask for our free 24-page booklet on System Thinking for the home? 
Just call 1 -8 0 0- СЕТ-РІМ К or visit our web site at www.owenscorning.com 


The color PINK is a registered trademark of Owens Corning. "Savings may vary. Find out why in the sellers fact sheet 
19-RMP-21113-PCO3 Copyright © 1996 Owens Coming оп R-values. Higher R-values mean greater insulating power. 


After all, there’s a system 
to these things. 

Your house is a series of systems, 
At Owens Corning,we want to help 
you understand how those systems 
work and how to make them work 
better. For free information or advice, 
cal 1-800-GET-PINK 


a. Roofing System — Protects 
your home from the damaging effects 
of wind, rain, snow and sun. 


b. Low Maintenance Exterior 
System — Helps the outside of a 
house endure the elements beautifully, 
in trouble-free fashion. 


c. Insulating System — Helps 
keep you warm in the winter and cool 
in the summer. 


d. Sound Control System – 
Manages the flow and volume of sound. 
Lets you customize it. 


OWENS 
CORNING 


SYSTEM THINKING 
for the home" 
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HOME TECHNOLOGH 


Changing Bulbs 


QUESTION: How many homeowners 
does it take to change a light bulb? 

Answer: If the change is from in- 
candescent to fluorescent bulbs, it 
takes many millions—and most have 
yet to show up. 

Only 9 percent of U.S. households 
use energy-saving compact fluores- 
cent lights, reports the Energy Infor- 
mation Administration, a branch of 
the Department of Energy. Incan- 
descent bulbs make up 87 percent of 
the 523 million lights used in homes. 

Although compact fluorescent 
bulbs are vastly more efficient than 
incandescent ones, they are also 
much more expensive. À compact 
fluorescent bulb would pay for itself 
in energy savings within two years in 
a home in New York City, where en- 
ergy rates are high. But a homeowner 
would need more than four years to 
recoup the bulb's expense in the Pa- 
cific Northwest, where rates are low. 

The report estimates that the 
fluorescent bulbs could save 31.7 
billion kilowatt-hours of electricity 
each year.— J.A.G. 


Built to Suit 


LIFESTYLES HAVE changed a great deal 
since the days of nuclear families like 
Beaver Cleaver's. So why haven't 
homes changed as well? 

"Today's house is static," says Avi 
Friedman, a professor of architecture 
at McGill University in Montreal. "But 
people's lifestyles are very dynamic." 
That's why Friedman is proposing a 
home that will adapt. He calls it the 
Next Home. "We wanted to do for 
homes what Steve Jobs did for com- 
puters—make them easier to use and 
affordable," he says. 

The Next Home is a triplex, and a 
prospective buyer could purchase one, 
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two, or all three floors for about $35 
Canadian ($26 U.S.) per foot, or about. 
half that of conventional projects in 
Montreal. The Next Home demonstration 
house has a ground-floor unit of 750 
square feet, intended for a retired single 
person. The middle floor offers 800 
square feet for a young couple without 
has 1,150 square feet for, say, a single 
mother with two teenagers. 

To make the house adaptable, 
Friedman took cues from commercial 
office buildings. Partition walls are 
screwed into the floor and ceiling, so 
they can be taken down and relocated. 
Plumbing, as well as wiring, runs 
through raceways, making it easier to 


move a kitchen or bathroom. Buyers 
can also choose additions such as bay 
windows or different facades. Where 
possible, the houses use recycled ma- 
terial (such as in the insulation) or re- 
source-efficient materials. 

A prototype Next Home was dis- 
played at McGill last fall. Friedman 
plans to work with builders to get the 
designs into the marketplace, much as 
he did with his "Grow Homes," inex- 
pensive 1,000-square-foot starter 
homes with unfinished rooms that can 
be completed later. Since 1990, more 
than 5,000 Grow Homes have been 
built. For more information, dial up 
http://www.mccgill.ca/homes on the 
Internet.—Mariette DiChristina 
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ODE ET as cens: 


IN ADDITION TO FURNITURE AND CABINETRY, 
IT'S ALSO QUITE GOOD AT BUILDING REPUTATIONS. 


THE CRAFTSMAN PLUNGE ROUTER. IT HAS A 3 1/2 HP SOFT-START MOTOR TO 


ELIMINATE JUMPING. INFINITE DEPTH SETTINGS. ELECTRONIC SPEED CONTROL TO 


* 


ADJUST TO WOOD HARDNESS. AND HANDLE-MOUNTED FINGERTIP CONTROLS. ADD 


TO THAT A SELECTION OF OVER 200 DIFFERENT ROUTER BITS AND ACCESSORIES 


AND YOU WON'T JUST BE WORKING WOOD, YOU'LL BE WORKING MIRACLES. 


EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 


Sears, Roebuck and Co. 1995 
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The 
Tech 


Winning races calls for 
extreme measures. 


IF THE ART OF engineering is solving 
problems, how to go faster is the test of 
engineering artistry in motorsports. In 
many ways, racing is the ultimate chess 
game for auto designers relentlessly seek- 
ing the limits of aerodynamics, tire de- 


sign, suspensions, and power. 

It’s a pursuit bounded by rules and defined by goals. 
Racing ranges from driving so-called stock cars, with at 
least a superficial resemblance to what you buy in a 
showroom, through the flat-out, high-horsepower, open- 
wheel challenge of Indy-car and Formula One racing, to 
specialized motorsports such as drag racing, desert-truck 
duels, and sprint-car contests on a dirt oval. 

On the road, motorsports is a duel between drivers, 


with attendant notions of glory in the face of shared risk. 


But before the flag drops, the challenge is designing 
and refining one of these modern steeds. What arrives at 
the starting grid is the result of applying extreme mea- 
sures to meet the technical challenges. 


Increased horsepower is only one element in the tech- 


nology story of any machine conceived for competition. 
Others include chassis development, suspension compo- 
nents, power transfer, aerodynamics, and exotic materi- 


From NASCAR's Winston 
Cup (top) to the winged 
racers of CART (right), to 
ear-splitting AA fuel drag- 
sters (above), motor- 
sports has one compelling 
theme: a need for speed. 


als employed to improve strength and reduce weight. 
The most prominent series present different challenges 
to both drivers and designers. Winston Cup racing and 


NASCAR's Craftsman Truck series wring ultimate perfor- 


mance from familiar cars and trucks; the open-wheel cars 
of CART, the Indy Racing League, and Formula One 
push technology to the limit with specialized cars; drag- 
sters challenge the laws of physics in a quarter mile; and 
racing in the dirt presents its own special challenges. 

One racing universal is worth remembering as you 
speed through this section: Even as we detail the state 
of the art in a particular venue, someone, somewhere is 
working full-time to push beyond it. 
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TORSPORTS 


inston Cup: 
American Thunder 


The familiarity ends when 
you look under the skin. 


A NASCAR WINSTON CUP race starts with the thunder of 
good ol’ American V8 engines, propelling 40-odd good ol’ 
American sedans as thousands of fans rise to their feet to 
cheer them on. Few motorsports rival the spectacle, and 
none are more distinctly American. 

Established by Bill France Sr. in 1948, NASCAR—the 
National Association for Stock Car Automobile Racing— 
started out with popular American makes competing vir- 
tually as delivered from the showroom. 

The lookalike concept has endured to this day, making 
it easy for fans to identify with the cars. But the resem- 
blance to stock is illusory. Aside from the shape, a Win- 
ston Cup race car has nothing in common with its 
showroom namesake. Under the “stock” skin is a rear- 
drive chassis and engine capable of 200 mph-plus speeds 
on tracks ranging from two-mile high-speed banked ovals, 
to smaller ovals, to a few races run on road courses. 

Another common illusion is that NASCAR's various 
racing series are low-tech, thanks to a strict body of rules 
designed to keep costs in line and also to keep competi- 
tion close. No onboard telemetry, no onboard suspension 
adjustments, no fingertip gear-shifting, no sequential 
gearboxes, no multi-cam engines, no fuel injection, no 
exotic materials, no exotic fuels, no built-in air jacks. 

But since NASCAR's rules don't allow the latest gee- 
whiz technofare, they provoke painstaking development 
and refinement of existing technology. The teams that 
win are those that have found ways to extract a little more 
from a component or system that’s been around for years. 

So while Winston Cup racing doesn’t represent a daz- 
zling techno-showcase like, say, Formula One, it’s no less 
techno-intensive. The technology is in the details. 


FORD VS. CHEVY POWER 
COMPARED WITH THE multiple over- 
head camshafts, 32 valves, and ultra-so- 
phisticated electronics of a Ford-Cosworth 
or Honda Indy V8 engine, a Winston Cup 
engine seems stone aged. 
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Terry Labonte's crew routinely handi it stops, including four tires 
and fuel, in less than 20 seconds, a key factor in Labonte's 1996 title. 


In a time of universal fuel injection, it's still fed by a 
Holley 4-barrel carburetor, and NASCAR restricts top- 
end performance at its fastest tracks— Daytona and Tal- 
ladega—by the simple expedient of inserting a restrictor 
plate between the carburetor and the intake manifold. 
The rocker arms are still operated by steel pushrods, fuel 
pumps are mechanical rather than electric, and the igni- 
tion system still employs a distributor. 

But even though a Winston Cup V8 must maintain 
stock configurations from another era, engine builders 
keep finding ways to wring more performance through 
detail refinements. Advances in valve spring technology, 
for example, have made 9,000 rpm—a heady figure for a 
pushrod engine—readily available. Cylinder heads are 
aluminum, titanium valves are allowed (though not all 
builders use them), and engine internals—crankshaft, 
bearings, 4-bolt bearing caps, connecting rods, camshafts, 
forged aluminum pistons, roller-bearing rocker arms—all 
come from aftermarket race shops, and all demonstrate 
the performance and durability benefits of development 
programs dating back as much as four decades. 


A NASCAR Winston Cup racer looks very much like | 
its production саг namesake, but that's where the 
similarity ends. Beneath the stock appearance is a N 
steel-tube chassis and time-tested racing hardware. 


700-hp 
358-cubic-inch 
V8 engine 


Engine accessories like the water 
pump, oil cooler, and oil pump are de- 
signed strictly for racing, and oil lines 
are aircraft-quality braided stainless 
steel. Like most racing engines, Cup 
cars use a dry sump oil system, reducing 
the windage losses that go with a con- 
ventional wet sump while promoting 
better cooling. And although the distrib- 
utor looks like old news, it’s fired by a 
cockpit-mounted electronic ignition sys- 
tem that’s backed by an identical system 
accessible at the flip of a switch. 

Add phenomenal compression ratios 
to the mix—as much as 15:1—and you 
have a formula for serious power. Lead- 
ing Cup campaigners will admit to out- 
put numbers in the 700- to 720-hp range. 
Which means they've seen even more in 
the privacy of their own dyno cells. 
Although a number of manufacturers 
have supplied power to NASCAR racers 
over the decades, in recent years the 


4 battle has boiled down to a classic two: Ford versus 
Chevy. Even though Pontiac continues to maintain a 
presence in Winston Cup racing, the Grand Prix coupes 

* are powered by engines that are no longer part of Pon- 

tiac's production inventory. 

These are traditional overhead- 
valve V8s, and the cast-iron engine per 

blocks do indeed come from Ford 1 

and General Motors. They're 

designed specifically for 
racing, however, with 


Four-speed 


manual transmission — 


ILLUSTRATIONS BY LARRY COREY/ART STAFF 


gine can’t exceed 358 cubic inches. 


STOCK IN NAME ONLY 


THE LAST FOUR LETTERS in NASCAR stand for Stock 
Car Automobile Racing, but the only thing that’s re- 
motely stock about a Winston Cup race car is the shape 
of its body. Call it a masquerade if you like, but it’s a key 
element in NASCAR'S broad-based popularity, and the 
sanctioning body is very serious about preserving it. 
Beneath its stock profile, a Winston Cup car looks very 


Leading Cup campaigners 


will admit to 
output numbers in the 


700. to 720» range. 


Box-section 

steel-frame rails 
Double A-arm 

front suspension 


extra cylinder wall thickness cast in. The GM version is the 
classic small-block Chevy V8, available in displacements 
ranging from 307 to 400 cubic inches. Ford choices include 
302 and 351 cubic-inch displacements. Whatever the start- 
ing point, though, the displacement of the race-ready en- 


Steel-tube roll cage 
and side rails 


Live rear axle with 
locking differential 


Brothers Bobby (left) and Terry Labonte shared '96 season finale 
limelight at Atlanta Motor Speedway. 


much like a small railroad trestle, with a stout carbon steel 
tube chassis and heavily triangulated cage surrounding 
the driver's compartment. Frame rails are fabricated from 
two-by-four-inch tubing, cross members, and other ele- 
ments from two-by-two-inch tubing, all with a .12-inch 
wall thickness. The assembly is set up in jigs and hand- 
welded, with triangular gusseting added at key junctions 
for extra strength. Suspension pickup points are added 
once the frame rails have been properly set up, followed 
by a sheet steel firewall, floorpan, and wheel wells. 

Minimum race weight for a finished car is 3,500 pounds. 

The resulting structure may not rival an Indy-type car- 
bon fiber chassis for rigidity —nothing does—but it’s a 
solid platform nonetheless, the essential starting point for 
good handling. Winston Cup race cars use double A-arm 
front suspension, and trailing arms at the rear with a Pan- 
hard rod for uniform axle location. Front and rear antiroll 
or sway bars, coil springs, and separate shock absorbers 
round out the suspension inventory, and spring and 
damping rates can be varied to suit a particular circuit. 

Adjustability during a race is relatively limited, but 
crew chiefs can change a car's behavior considerably in a 
long event by adding or subtracting ^wedge"— that is, al- 
tering the spring rates with a built-in screw-jack adjust- 
ment—or changing the “stagger” by small variations in 
cold tire pressures. 

Before and after each event, NASCAR technical inspec- 
tors measure the race cars, using templates based on the 
stock body shell. If one of the templates fails to snug down 
just right, it's grounds for a fine, disqualification, or both. 

Of course, more is involved here than merely keeping 
up appearances. Minute changes in a car's profile or 
frontal area affect aerodynamic performance, which in 
turn affects top speed, particularly on superspeedways 
like Talladega and Daytona. 

Ironically, NASCAR sometimes allows small modifica- 
tions to those body shells to level out the competition. It 
doesn't take much of an alteration to add one or two miles 
per hour to top speed, and the difference between a maxi- 


mum speed potential of, say, 195 mph and 197 mph is an 
enormous distinction on a long track in a long race. And 
most Winston Cup races are long. 

In the same vein, top teams are fanatical in their atten- 
tion to the finish that goes onto that good old Detroit 
shape. Beyond keeping sponsors happy, a flawless paint 
job on a glass-smooth body produces optimum aerody- 
namic performance, something the top contenders have 
perfected with wind tunnel research. 

Well-heeled teams, like Rick Hendrick Motorsports— 
which fielded the top two cars in the '96 championship— 
build their own chassis, adding their own proprietarial 
tweaks to the basic formula. Others turn to proven 
builders like Hutcherson-Pagan in North Carolina. 

Either way, even the highest order of hand-craftsman- 
ship produces small variations that give seemingly identi- 
cal chassis subtle distinctions in handling. And it's also 
interesting to note that a chassis that supports Ford 
Thunderbird body panels during one season might reap- 
pear the following year as a Monte Carlo. 

Stock Car Auto Racing indeed. 


CART:One on One 


Single seats, open wheels, 
and high technology. 


IN THE EYES OF MANY enthusiasts, a single-seat, open- 
wheeled, specialized car with a truly monstrous engine is 
the only real “race” car. The fastest and most visible series 
in the U.S. is the Championship Auto Racing Team 
(CART) cars, until last year identified with the 500-mile 
Memorial Day classic race at Indianapolis. 

You can still call them Indy cars, as long as you don’t 
spell it IndyCar. The fledgling Indy Racing League (IRL) 
owns the Indy name and thanks to 1997 IRL rules, the 
cars of the Championship Auto Racing Teams won’t be 
racing at the Indianapolis 500. 

Nevertheless, if close, competitive combat is the crite- 
rion, it’s clear that CART provides the best open-wheel 
racing on the planet, and, because of relatively few re- 
strictions on developing high-output engines, continues 
to be America’s motorsports techno-showcase. 

Consider these statistics from the 1996 season. In an 
eight-month, 16-race campaign, six different drivers wore 
winner's laurels, and six different engine/chassis combi- 
nations scored one or more top-three finishing positions. 


In all but five races only one second separated the top 
finisher from the 12th. 

CART stages events on a wider variety of circuits than 
any other major league racing organization, ranging from 
temporary street circuits like Detroit and Long Beach, to 
permanent road courses like Road America, in 
Wisconsin, to ovals like Nazareth, 
Pennsylvania, and Milwaukee, 
to the Michigan International 
superspeedway. There’s 

even an airport. 

These are pure racing 
cars, built to a tight set 
of specifications and de- 

ЖА signed to deliver the high- 
a est possible performance 
э, 4 in a broad range of venues. 
M fe) On superspeedways, top 
speeds approach 250 mph. Even 
on shorter oval tracks, like Milwaukee, 
straightaway velocities top 200 mph, 
and cornering forces rival the g-load- 
ing that goes with a carrier launch. 

But major league is as major league 
does, and CART delivers. The Euro- 
pean Formula One circus can still justify its claim to in- 
ternational techno supremacy, but if you factor in the 
entertainment element—racing where more than one or 
two cars have a chance to win—CART wins hands-down. 
In open-wheel racing, this is the greatest show on earth, 
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4 Honda ruled the 
1996 power derby 
with more than 900 
hp from a 2.65-liter 
turbocharged V8. 


POWERING DOWN 

AMONG THE WORLD'S major open-wheel racing series, 

CART is the only one that still allows forced induction— 

use of turbochargers or superchargers to pump air into 

the engine at more than atmospheric pressure. That's 

А how the various engine suppliers—Honda, Ford, Mer- 
cedes-Benz, and Toyota—manage to extract massive 
horsepower from just 2.65 liters, the maximum displace- 

› ment allowed by the rules. Although no one will admit to 
specifics, it took something on the order of 900 to 925 hp 
to be in the hunt last year. 

" That will change in 1997. In its ongoing efforts to 
limit top speeds, for safety reasons, CART will reduce 
maximum allowable boost from 45 to 40 inches. 

v Reduced boost means reduced power, and top teams 
will probably start the season with max output in the 825- 
to 840-hp range, with rpm soaring beyond 14,000. 

" Displacement is limited, and eight is the maximum 

cylinder count. Within these limitations, CART engine 

suppliers have some creative latitude for their designs. For 
example, even though all the engines are V8s, the angle 


between the cylinder banks varies. In addition to extract- 
ing maximum output, key design goals also include mak- 
ing the entire package as compact and light as possible, 
as well as strong enough to serve its structural function. 
Heads, blocks, and pistons are high-strength aluminum 
alloys, and engine management systems, governing 
the fuel-air mixture and combustion, are among the most 
sophisticated on earth. 
Although Honda's Indy 
V8 dominated the power 
game last year, the Mer- 
cedes-Benz Ilmor V8 
and Ford's Cosworth 
XD engine had closed 
the gap by season's 
end. With reduced 
boost and refined de- 
signs, it's hard to fore- 
cast who will set the 
pace in '97. But that's 
why they call it racing. 
The price of power? 
If you could buy a 
CART racing engine, it 
would cost you at least 
$150,000. But you 
can't buy one. To pro- 
tect proprietary tech- 
nology, CART 
campaigners can ob- 
tain engines only on a 
lease basis, regardless 


Jimmy Vasser (below) drove a Honda- 
powered Reynard to the 1996 CART 
season championship, but several 
engine-chassis combinations scored 
points. While details differ, CART chassis 
are similar in construction and materials. 
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ADVERTISEMENT 


ll hope will spring eternal for Indy car racers 

when the PPG CART World Series opens its 

997 campaign with the Marlboro Grand Prix of 
Miami Presented by Toyota at the Homestead 
Motorsports Complex, March 3. 


This season's race on the state-of-the-art oval will mark the third 
straight vear that the Indy cars open up in Miami and the sixth year that 


Toyota will be a major Grand Prix sponsor. PPG Cup champion Jimmy Marl boro 
Vasser, along with fellow CART stars like Michael Andretti, Al Unser, Jr. and G ran d P ri 
Bobby Rahal will all be ready when the initial green flag of 1997 falls. З ? А 
Ai 
Doing battle with those drivers will be two Toyota-powered teams, All of № Ii ami 
American Racers (AAR) and Arciero-Wells. Dan Gurney's AAR organization Deosented be 7 
will have second-generation drivers Juan Manuel Fangio II, of Miami, and 
PJ Jones of Torrance, Calif., behind the wheel of the teams' Castrol/Jockey Т )vota 
Reynard Toyotas. For Arciero-Wells, it will be rookie sensation *Mad" Max 
Papis, in the MCI Racing Reynard Toyota, along with new teammate Hiro 
Matsushita, campaigning the Panasonic Reynard. «9 7 P PG C ) up 
"Toyota, through Toyota Racing Development (TRD, USA), entered E ale n d 


PPG Cup competition last year as an engine supplier with a development 
program and earned three top-10 finishes in its first season. 


Miami also will be the site of the season-opener for the KOOL/TOYOTA 
Atlantic Championship, the premier training ground for young open-wheel dri- 
vers in North America. The past two PPG Cup champions, Jacques Villeneuve 
and Jimmy Vasser, moved directly into the CART ranks from Toyota Atlantic, 
and last year’s Atlantic champion, Patrick Carpentier, will make his Indy car debut 
at Miami as well. The series features 4-cylinder, 16-valve, 1600 c.c. Toyota 
engines that produce approximately 250 horsepower. 


Toyota’s participation in the Grand Prix of Miami extends even further, as 
specially modified Toyota T100 trucks help ensure drivers’ safety on the race- 
track. As the “Official Truck of CART,” T100s are used exclusively by the CART 
Safety Team, a state-of-the-art safety, rescue and medical staff which stands at the forefront of motor racing safety. 


ATLANTIC CHAMPIONSHIP 


"The Toyota T100s travel to every race in North America and are equipped for instant-response when the Indy 
cars are out on the track. Each truck is staffed by a physician, a paramedic and at least two rescue/extrication spe- 
cialists and carries a full complement of fire-fighting, medical and rescue equipment. 


Following Miami, the PPG CART 
World Series will embark on the remaining 
ló-race schedule that will take the series 
from the Gold Coast of Australia to 
Portland, Oregon, and from Rio de Janeiro, 
Brazil to Toronto, Canada. 
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Indy car racing. Man and machine moving at speeds over 180 mph. And in 1997, Toyota is proud to sponsor Miami, Long Beach and 
Monterey. And new for the 1997 Indy car season Nazareth, the U.S. 500 and California. Toyota Motorsports. Our minds are always racing. 


www.toyota.com ©1997 Toyota Motor Sales, U.S.A., Inc. 


goronsPonrs 


of the supplier. The lease deal covers engines for an en- 
tire season, as many as needed, and includes the pres- 
ence of tech representatives from the supplier, who 
oversee adjustments. Race team mechanics aren't al- 
lowed to put a wrench on the engine, other than to at- 
tach diagnostic equipment. If an engine has a 
malfunction, it goes back to the manufacturer for a re- 
build, and a new one is bolted in. 

This arrangement saves some headaches for crew 
chiefs, but it's not cheap. The season lease deal for one 
car costs about $2 million. 


DANIEL BERNOULLI wasn't thinking about 
motor racing when he observed and measured 
the behavior of fluid flow in 1738, but the 
principles he established, applying to gases as 
well as liquids, have a lot to do with race car 
aerodynamics. And nowhere in the realm of 
American motorsports are Mr. Bernoulli's 
principles more pertinent than in CART ma- 
chines, which are tops at converting aerody- 
namic technology into quicker lap times. 

There's irony in this, because cars with ex- 
posed wheels and open cockpits make a poor 
starting point for aero excellence; compared 
with cars that have closed bodies and fenders, 
they're aerodynamically “dirty.” 

Nevertheless, CART’s open-wheelers use 
the airstream to good effect. A variety of aero- 
dynamic features create massive downforce 
to improve adhesion. All CART chassis have 
tunneled undersides to channel airflow, thus 
increasing its velocity and, per Bernoulli, reduc- 
ing air pressure beneath the car to create a partial vacuum 
that exerts downforce in direct proportion to speed. While 
the IRL’s new chassis will also have this feature, they 
won't have the “vortex generators” used on CART designs, 
small lips and strakes protruding from the sides of the body 
to minimize air spilling beneath the car and also to man- 
age airflow into the side pods and over the rear wheels. 

Adjustable wings fore and aft—exactly like aircraft 
wings, but mounted upside down—complete the aero ar- 
ray, allowing a team to add or reduce downforce and also 
balance the car. Increasing the angle of attack of the 
wings—“adding wing”—increases downforce proportion- 
ately, enhancing tire grip for higher cornering loads, as 
much as 4 g. But more wing also means more aerody- 
namic drag, giving crew chiefs an ongoing challenge to 
find the right blend of speed and grip for a given track. 

The central element in a CART chassis is a carbon 
fiber tub of high rigidity with mounting points for the 


double A-arm front suspension. The rupture-resistant 
35-gallon fuel cell (five gallons smaller than in '96) is en- 
closed within the tub behind the driver’s energy-absorb- 
ing seat (new for '97). The engine bolts in behind, serving 
double duty as a structural member. The six-speed man- 
ual transaxle completes the train and also supports the 
upper and lower A-arms of the rear suspension. 

The lever-operated front and rear springs and shock 
absorbers are tucked away beneath the bodywork, and 
the huge brake rotors and calipers reside within the 


A variety of aerodynamic 


features Create massive 
downforce to improve adhesion. 


Brazilian Gil de Ferran drove a Reynard-Honda to one victory and a sixth place in 1996. 


wheel rims, with scoops protruding into the airstream for 
cooling. CART allows carbon fiber discs and pads on su- 
perspeedways; conventional cast iron rotors and carbon- 
metallic pads are used elsewhere. 

Race-ready, the car must weigh at least 1,550 pounds. 

Reynard and Lola, both based in Britain, supplied the 
dominant chassis in 1996, splitting the victory count with 
eight each. The PC25 chassis, fielded by Roger Penske's 
organization and also fabricated in England, failed to win 
a race but recorded five top-three finishes. Dan Gurney’s 
two Toyota-powered Eagles, the only American designs in 
the '96 derby, will be replaced by Reynards in 97. How- 
ever, California-based Swift, a successful chassis-builder 
in other open-wheel racing formulas, will join the cam- 
paign, initially supplying the Ford-powered two-car New- 
man-Haas team. With Michael Andretti (five wins in '96) 
and Christian Fittipaldi handling the driving, this new 
combination will bear watching. 
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Boy, that 
hurt. As a 
matter of 
fact, every stop 


hurts because it's 


usually followed by a si 
And after a while, all that stop- 


ping and starting can really 


take its toll 
on your 
engine. Pennzoil 


meets the tough GF-2 standard 
and is formulated to protect 
your car in stop-and-go driving 
conditions. So protect your 


engine. Start using Pennzoil. 


Stop. Go. Pennzoil 
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OTORSPORTS 


V Racing at Indy 


IRL breaks away to start 
a league of its own. 


IN ITS INAUGURAL SEASON, the infant Indy Racing 
League looked like a poor country cousin of the PPG In- 
dyCar series, America’s premier open-wheel racing cham- 
pionship. In contrast to the senior circuit’s system of 
big-name stars and cutting-edge equipment, the IRL 
fielded older IndyCar chassis and engines, and a cadre of 
drivers who were either new to this type of car or unable 
to find themselves a regular IndyCar ride. 

All of that changes this year. Because the IRL has the 
Indianapolis 500 as its centerpiece, it will be the only open- 
wheel series using the word Indy in its call letters in 97. 

The biggest distinction, though, will be in equipment. 
IRL campaigners will have their own chassis and engines 
in 97, brand new and specific to this series. 

The new IRL chassis will utilize a carbon fiber tub that 
serves as home for the driver as well as the foundation for 
the front suspension pickup points. Like virtually all open- 
wheel racing cars today, the engine sits just behind the dri- 
ver and serves as a stressed member of the chassis. 

While this is essentially the same approach used in 
CART chassis, including near-identical dimensions and a 
ground-effects underbody, the IRL formula differs in 
some details. Most of these distinctions have to do with 
the new IRL engine formula [see “Semi-Stock Block”), 
which dictated widening the tub by three inches and 
adding the tall airbox. 

The 35-gallon fuel cells and Emco six-speed manual 
transmissions—featuring a conventional H-gate shift pat- 
tern, rather than the increasingly popular sequential 
shifting—will come only from IRL-anointed suppliers. So 
will the chassis. Dallara, based in Italy, and G Force in 
Great Britain will handle initial orders, with Indiana- 
based Riley and Scott due to begin production in June. 
This represents a big departure for Riley and Scott, 
which previously specialized in welded-steel 
tube space frames, a la NASCAR. 


Unlike some other open-wheel series, IRL mandates 
the price for a race-ready chassis—$263,000, including 
the gearbox and fuel cell. 


SEMI-STOCK BLOCK 
“STOCK BLOCK" IS A BIG stretch when it comes to de- 
scribing IRL’s new engine prescription. The 4.0-liter V8s 
are competition-only. 

Nevertheless, the concept achieves two key IRL 
goals—attracting manufacturer support and reducing the 
cost of racing. Oldsmobile and Nissan have both signed 
up for the engine program, and IRL mandates a maxi- 
mum price of $75,000 per engine, in contrast to about 
$150,000-plus for a CART motor—if you could actually 
buy one. That’s significant, because IRL competitors will 
actually own their engines, as distinct from CART's lease 
program that prohibits client teams from any internal 
maintenance, tweaking, or rebuilding. 

Although Nissan's Infiniti Q45 and the Olds Aurora 
are powered by 90-degree 4.0-liter aluminum V8s with 
four cams and 32 valves, the specs for the IRL V8 differ 
in a number of key areas. The maximum cylinder bore is 
fixed at 93mm (versus 87 for a production Aurora V8), 
and bore spacing is set at 120mm for all engines. All IRL 
V8s will be 90-degree, all will have 90-degree crankshafts, 
and all will be electronically limited to 10,500 rpm. 

Like CART’s high-revving turbomotors, the new IRL 
V8s will burn methanol. With ram-air increasing the den- 
sity of the fuel/air mix at max efficiency, IRL technoids 
expect to see output in the 700-hp range. But the ques- 
tion of whether that will be enough to produce 240 mph 
down the back straight at Indy is still unanswered. 


Indy Racing League rules for 1997 prescribe an all-new chassis, such 
as the G Force GF-01 (below), and a new engine formula based on 
normally aspirated 
"ume m ЁТ. production 4.0- 
liter V8 designs. 
The Olds Aurora- 
based version 
(left) is expected 
to deliver 675 to 
700 hp. 


HEAR WHY THE 
BosE* WAVE* RADIO 
WAS NAMED A 
“BEST NEW 
PRODUCT OF 1994” 
BY BUSINESS WEEK. 
Tabletop radios are popular for their 
convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 
fidelity sound from a radio. Until now. 
Bose presents the Wave radio. 
It’s the one radio acclaimed by lead- 
ing audio critics. Because it’s the 


is our patented acoustic 
waveguide speaker tech- 
nology. Just as a flute strengthens 
a breath of air to fill an entire 
concert hall, the waveguide produces 
room-filling sound from a small 
enclosure. This technology and 
performance is available in no 
other radio. 

You'll touch a button and 
hear your favorite music come alive 
in rich stereo sound. You'll hear 
every note the way it's meant to be 
heard. The Wave radio measures just 


The Wave radio is available for $349 
directly from Bose, the most 
respected name in sound. 
Call 1-800-845-BOSE, ext. 
R4284, or return the coupon 
for free information or to 


learn more about our in- 
home trial and satisfaction 
guarantee. When you call, 
ask about our six-month 


oy med your 
@ ployer, aste 
player, TV, or VCR, 


installment payment plan. 


HEAR THE RADIO THAT WOKE UP 
AN ENTIRE INDUSTRY. 


one radio that delivers 
big, rich, lifelike stereo 
sound plus a small, 
convenient size. 


THE BEST- = 

SOUNDING RADIO 
YOU CAN BUY. 

We think the Wave radio is the best- 
sounding radio you can buy. And 
audio critics agree. 

Radio World 
called the sound 
“simply amazing... 
a genuine breakthrough 
in improved sound 
quality.” Business Week 
named the Wave 
radio a “Best 
New Product 
of 1994” 
Popular Science called 


it “a sonic marvel” 


Only the Wow rodio wth acoustic 
waveguide speaker technology pro- 
duas high-quality sound with ful, 
rich boss, 


and gave it a presti- 
gious “Best of 
What's New” 
award. The key 
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4.5"H x 14"W x 8"D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 
any room. 


REMOTE-CONTROLLED 
CONVENIENCE. 
Operate the radio from across the 
room with the credit card-sized 
remote control. Set six 
AM and six FM stations, 
and switch between them 
at the touch of a button. 
You can even bring great 
Bose sound to recorded 
music, TV programs, or 
movies by connecting the 
Wave radio to your CD or 
cassette player, TV, or VCR. 
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Е========= have your friends 


Wired magazine 
said it has a *clean, 


sweet sound that will 


wondering where 
you've hidden your 
fancy speakers." But you 
have to hear the Wave radio 
for yourself to believe it. Call today. 


CALL 1-800-845-BOSE, 
[——— EXT. R4284. ——34 


When you call, ask about our six-month 
installment payment plan, (Available on 
telephone orders only.) Also ask about 
FedEx" delivery. 


Mr/Mrs/Ms. 
Name 


(Please Print) 


Address 


соу State. Zip 


Daytime Telephone 


Lk | 
Evening Telephone 


Mail to: Bose ration, . CDD-R4284, 
The Mounin Fem i m MA 01701-9168, 
or fax to 1-508-485-4577. 


BOE 
Better sound through research « 


©1997 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment ріал option is not to be sed in combination 


with any other offers. Price and/or payment plan are subject to. 


out notice. Wired, June 1994. 
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S" NASCAR Trucks 


At 200 mph, there's no 
ta room for a gun rack. 


WHAT'S THIS? Pickup truck racing? Well, why not? After 
all, NASCAR'S Craftsman Truck championship isn't the 
first racing series for pickup trucks. The amateur Sports 
Car Club of America pioneered the concept in the late 
'B0s with compact pickups racing primarily on road cir- 
cuits, but the series disappeared after three seasons. 

Built around that most American of all vehicles, the 
full-size pickup, NASCAR’s truck series shows no signs 
of disappearing. On the contrary. As it enters its third 
season, this new series has already become one of 
NASCAR’s most successful, spiced with spot appear- 
ances by Winston Cup driving stars and campaigned by 
a mix of veterans and young Winston Cup hopefuls. 

Like the Winston Cup championship, the Craftsman 
Truck Series is an all-American show. Unlike Winston 
Cup, the truck campaign includes racing iron from 
Chrysler Corp., with several Dodge Rams swapping paint 
with the Fords and Chevys. 

The trucks race primarily on small paved oval tracks, 
some as short as three-eighths of a mile, although last 
year’s 24-race campaign also included three permanent 
road-racing circuits. The fields are deep, usually between 
30 and 40 trucks, the racing is close, and the action is hot. 


VARIATIONS ON A THEME 
THE CRAFTSMAN TRUCK SERIES follows the same basic 
formula that makes NASCAR’s Winston Cup series so 
High Horsey er Trucki 


Like Winston Cup cars, NASCAR's racing trucks use a 358-cubic- 
Inch pushrod V8 engine. However, trucks are limited to a milder 
9.0:1 compression ratio. 


Mechanical throttle 
linkage 


кей! 


The Craftsman Truck 
Series has become 
one of NASCAR's top 
shows. Beneath stock 
appearance, truck: 
\ employ a tube chassis 
(left) similar to Win- 

ston Cup sedans. 


successful—stock 
appearance aug- 
mented by lots of 
V8 power and 


i 
thunder. Aside 


\ 
from deep front 


air dams and tailgate spoilers, the NASCAR trucks look 
very much like the Chevys, Fords, and Dodges in a showroom. 

But as with a Winston Cup car, the similarity to show- 
room stock largely ends below the skin. With rear-wheel 
drive and body-on-frame construction, street-going pick- 
ups may seem a little more closely related to their racing 
cousins, but a race truck’s chassis and running gear are 
designed for competition only. 

In fact, aside from two extra inches of wheelbase—112 
inches versus 110—a race truck's chassis is all but identi- 
cal to those used in Winston Cup cars: massive carbon 
steel tubing, double A-arms up front, trailing arms and a 
Panhard rod in the rear, with a Detroit Locker differen- 
tial feeding power to the rear wheels. 

The major differences between trucks and Cup cars 
lie in aerodynamic design or can be found under the 
hood. With their bluff bows, pickup trucks have the aero- " 
dynamic properties of oversize bricks, although aero isn't 
a major consideration on short oval tracks. 

Like Winston Cup cars, the trucks use stock block 
overhead-valve V8 engines, maximum-displacement 358 
cubic inches, filled with tried-and-true racing hardware. 
However, the truck engines are limited to a compression « 
ratio of 9.0:1, versus 14.0:1 and 15.0:1 in Cup cars. 

The intent of the lower compression ratio is to reduce 
cost through improved durability, and NASCAR is study- 
ing the possibility of extending this rule to Winston Cup. 
A lower compression ratio reduces output to about 600 


= Engine swap 
longer than 


with nonstop 
fender-bangin’ 
action, still gen- 
erates plenty 
of adrenaline. 


Drag Racing 


Like the bumblebee, they 
| said it could never fly. 


IN THE MID-'50s, someone sat down with a slide rule and 
proved that it was physically impossible for a car to exceed 
150 mph in a quarter mile, regardless of how much horse- 
: power was harnessed to the effort. Today AA fuel dragsters 
routinely exceed 300 mph (the record is 318 mph). 
Horsepower figures, delivered by huge supercharged 
- aluminum hemi-head V8 engines burning nitromethane, 
are prodigious. Estimates range as high as 6,000 hp. 
Generating the power is one thing. Converting it into 
1 traction is quite another, and that's the real science of 
drag racing. Instead of a conventional clutch, dragsters 
employ a sophisticated clutch pack, with four centrifugal 
$ clutch discs operating in series to absorb the thrust of 
the engine progressively. The power goes through a pneu- 
matic two-speed Lenco transmission to a locked rear end. 


4-ply 
bias belts 


Maximum Grip 


1996 NHRA AA fuel king 
Kenny Bernstein nails a 
holeshot en route to a 
305-mph quarter-mile. 
Tire tech is the key to 
harnessing 6,000 hp. 


_ sidewalls 


(takes only slightly 
woofing a Big Mac. 


2-ply flexible 


\ sprint cars have split into two distinct sub-species: those 


' to the World of Outlaws, which visited 50 tracks in 26 


The final element in the train is a set of huge rear rac- 
ing tires. Besides maximum traction, the tires serve two 
additional functions. The tall sidewalls flex under full 
power delivery, adding additional cushioning. Centrifugal 
force also causes them to expand vertically during start- 
ing-line wheelspin and as speed picks up down the strip, 
which effectively raises the final drive ratio. 

Managing all of this muscle effectively in split seconds 
is a delicate and dangerous business. 


Sprint Cars 


Dirt and downforce duke it 
out, wheel-to-wheel. 


TOUGH, PRIMITIVE, and brutal, sprint cars are the 
sharks of motorsports, a racing life form that traces its 
limited evolution to the dawn of the automobile. Regu- 
larized racing in this country began on small dirt ovals, 
and that's still the primary venue for sprint cars, al- 
though pavement is steadily creeping into the equation. 
While the basics are the same—750-hp overhead valve 
big-block V8 engines burning methanol, tube-frame chas- 
sis, and rooster tails of dirt churning off the rear wheels— 


with wings and those without. The winged variety belong 


states during its 1996 tour. The wings, a big one mounted 
over the top of the car and a smaller one over the nose, 
generate downforce that multiplies tire adhesion on all 
surfaces. They also provide an additional element of dri- 
ver protection in flips and cartwheels, which are frequent. 
In an unchanging hardware environment, sprint car 
technology is focused on finding more horsepower and 
perfecting details. Aside from granitic durability, perhaps 
the most salient aspect of detail perfection is the ready 
interchangeability of parts and pieces. Almost any com- 
ponent can be changed in a matter of minutes, and a 
complete engine swap takes only slightly longer than 
woofing a Big Mac and fries. 
Given the nature of this rough- 
tough game, that's an essential skill. 


Sprint car ace Sammy Swindell 
churns dirt en route to victory. 


"By permission of Daytona properties. 


SUCCESS. 


The Ford F-150 of Scott Taylor 


There were the finish lines we flew over. The winner's circles we stood proudly in. 
And the trophies we held high. How did we follow that success? By taking what 
we learned out on the hairpin turns, the pedal-to-the-metal straightaways and the 
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SUCCESSION. 


1996 SCCA Trans-Am 
Championship Trophy 


1996 Daytona 500 
Championship Trophy* 


1996 SODA Class 8 
Championship Trophy 


scorching desert terrain all the way to the Ford cars and trucks you can drive. 
Think about it: Weekend after weekend of winning motorsports technology that has 
real-world applications for the street. That's what we call taking success even farther. 


WE RACE. YOU WIN. ED 
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acing Simulations: 
Armchair Adrenaline - 
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Forget pedal to the metal. 
Just boot up your computer. 


By Robin Nelson 


SOME DEVOTEES OF THE finer aspects of motorsport 
may still reject the idea that armchair driving is even pos- 
sible. They're wrong. Three recent CD-ROM software ti- 
tles prove it by authentically messing with your head, 
your eyeballs, and your adrenals. 

Only a year or so ago, motor racing simulations played 
on small computers were just a cut below the level of re- 
ality translation that's needed to bring off true involve- 
ment. Think about it: When we drive, we get our sensory 
cues not only from observing what's going on through 
the windshield, but from multiple sound sources as 
well—engine noises, tire skids, and those awful, telltale 
transmission rips. A digital simulation that coordinates 
and presents all this information comprised just too 
much code to blow through a home machine in real 
time. That is, until home machines grew into the job. 

"Today's Pentium microprocessors and their equiva- 
lents in desktop and even Japtop machines can handle it. 
In fact, the seat of your pants is about the only sensory 
center left without ayperipheral device to make it a fully 
tactile experience; But be forewarned: The software wiz- 
ards who engineer the best simulations know they must 
impress the high-horsepower gamers to earn the trickle’ 
down endorsements that win a market. If your computer 
is running on the electronic equivalent of four cylinders, 
the sim-masters usually build switches into games for 
“dumbing down" the sim's graphics and performance 
to run on a such a setup. But almost without exception, 
you'll find that running a great simulation game on a bare- 
bones machine is even worse than running a crummy 
game on a muscular desktop. 

Despite the minimum system requirements listed on 
any game's packaging, you won't get the most out of mo- 
toring simulations unless you have a Pentium 133 chip. 
(ог ап equivalent), 16MB of memory, and a 6X CD-ROM 
drive or faster. (With a slower CD-ROM, you can still in- 
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NASCAR Racing 
lets you download 

updates for each 
new racing season 
vla the internet. 


stall the entire program to a hard disk for brisk action, 
but be ready to give up as much as 100MB of space.) 
And to ultimately get your head into the game, you'll 
need a premium sound card purchased within the last 
six months. Upgrading a system that's not more than 
two or three years old to these specs should involve an 
investment of less than $500; a brand-new system will 
cost at least three times that much 
indulge in one-to-one or online racing (the kind all these 


And so that you can 


packages can handle in varying degrees), add the fastest 
modem available—or else face life in the slow lane 

To warrant taking this kind of plunge, a computer 
simulation has to do at least one of three things 
extremely well: 

1. Create a cult. NASCAR Racing from Papyrus 
has done just that. The program is based on the 1994 
NASCAR racing season, duplicating it in exhaustive 
detail, from nine classic ovals— Atlanta to Talladega to 
Watkins Glen—right down to each car's layout and setup. 
Without a real-world driving feel in its guts, NASCAR 
Racing would merely be plain fun, but this simulation’s 
got all the tweaks and feedbacks—everything from spoiler 
adjustment, to the little gauge that tells you individual 
tire pressures, to that great air-impact wrench squeal dur- 
ing pit stops. The program is wide open to customization, 
and as a result, NASCAR cultist Web sites have bloomed 
spontaneously on the Internet, where an updated version 


based on the 1996 season can be downloaded, along with 


Grand Prix Il 
provides varying 
levels of assis- 
tance in brak- 
ing, shifting, 
and other skills. 


into (View 
Cancel 


car models that sport authentic decals of auto racing 
sponsors from Advil to Zantac 

2. i . Gamer consensus 
has it that Grand Prix II, the new Formula One World 
Circuit simulation from Microprose, has turned the car 
to-computer analogy up another notch, Combined with 
stunningly detailed and briskly rendered graphics, this 
sim presents a driving experience that’s eerily real, оп any 
of the 16 reptilian World Circuit locales included. For the 
mechanically inclined, there is the most exhaustive set of 
garage tweaks and car setup options imaginable. The 
downside: As Formula One drivers have found out in the 
real world, many of us will need months of practice to ac 
tually drive this simulation, Fortunately, the computer 
permits opting for varying levels of assistance in auto- 
mated braking, shifting, and other skills so that you can 
get right to racing. In full-assist mode, gearing down from 
160 mph to hit a sharp right at Monaco, you'll wonder 
why all cars don’t come with drive-by-wire joysticks. 

3. Exploit the hard Who better to do this than 
Microsoft? The company put a top team of programmers 
in a mud pit with Bigfoot, the granddaddy of monster 
trucks, and told them not to come out until they had all 
its digits stuffed into a sim that runs only under the Win- 
dows 95 operating system. The result, Monster Truck 
Madness, wraps the bumps, jolts, rocks, and rolls of big- 

heel truck racing into a three-dimensional graphics en- 
virOament that must be seen to be believed. But to really 


see it, bunt on buying one of the new 3-D-enabled 


graphics cards ($150 to $200, street cost). The tracks (in- 
cluding drag strips and rallies) and vehicle setups are de 


Mid-air brak- 
ing and accel- 
erating? Hey, 
it's Monster 
Truck Mad- 
ness, after all. 


rived from real-world analogies; no problem there, but 
the brakes and accelerator seem to work whether those 
giant wheels are on the ground or in the air. Microsoft, 
which has prefabricated its own MTM cult via a dedi- 
cated online racing Web site, always leaves something 
for the next ride around the racing track. 

A few things to remember before picking one of the 
above to occupy your every waking hour: Patience is re- 
quired—the better the simulation, the more time it will 
take you to learn how to experience it fully. And if you're 
the average computer user, be prepared to learn a lot 
more about configuring your hardware and operating 
system software than you know right now. 


ны 


by = for damping, and also enhance cooling, which in turn en- 
1 es e rt д C | n hances performance and durability. Racers use multiple 
shocks at all four corners to fine-tune ride and handling, 

and also as an insurance policy against shock failures. 


Wh at goes up m ust come The objective is a shock absorber that will stand up 
L 


to the brutal bashing that goes with grueling desert runs 


down—hopefully in one piece. like the Baia 1000. 
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NO FORM ОЕ MOTORSPORTS provides more ups and 

downs than desert racing, where Isaac Newton's theory 

is tested and retested ad infinitum by dune buggies and 

trucks soaring through thin air. The soaring, at heights Canadian 

of five feet and more, isn't the hard part. Rocky desert Rookle 
; A Jacques Vil- 

roads provide plenty of excellent launch ramps. The trick ^ (neuve drove 

is getting the vehicle down to earth intact and upright, an a Willlams-Re- 


ongoing energy management challenge that's made this Eje e 
à lace in 

form of racing a prime crucible for suspension technology. C MR " 

Extended suspension travel, 24 inches and more, is es- standings. y 
sential here, giving springs and shocks more room to ab- 
sorb constant pounding that would otherwise batter the 4 
driver and dismantle the chassis. A shock absorber's basic 0 r m Ш d n e + 
function is to cushion the ride and damp spring action to 
control wheel movement. Its fundamental enemy is heat. 

То combat heat, off-road-racing shock absorbers are The wo rld 9 cla SS elite 
charged with gas, which resists heat buildup better than 
the oil used as a damping medium in basic car shocks. et new nten Ё 4 
Remote gas reservoirs increase the gas volume available g 5 a new co te de й > 


Piston IT’S NOT QUITE THE money-is-no-object technofair that 


it was in 1993, and it’s been eclipsed in the United States by 
Remote the PPG CART World Series. But for the rest of the world, 
gas reservoir Formula One is still the planet’s premier racing series. 
Rules changes for 1994 eliminated the advanced trac- 
Rubber tion-control systems that escalated already astronomical 


dust boot costs and threatened to make the driver little more than a 


steering unit, but Formula One cars still utilitize tech- 
nologies that other racing series don’t. 
ct oc dedi Glo The latest techno-touch will be unveiled this season 
Ford pickup in for a when three-time world champion Jackie Stewart rolls out 
hard one-point landing. his new two-car team. While Stewart’s cars will showcase 
Pyne FR the latest Ford-Cosworth V10 racing engine—like all F1 
in desert racing: engines, 3.5 liters, normally aspirated, 700 hp-plus—the 
real news lies in the chassis, the first paperless design in 

motorsports. Aside from a few fasteners, every element 
of the Stewart cars—from the carbon fiber tubs to the 
wheel hubs—took shape on a computer screen. No draw- 
ing boards, no cut-and-try. 

The strength of any computer design lies in the sophisti- 


cation of the software. But the proof of the design is much 
more old-fashioned—on track, wheel-to-wheel against de- 
signs that have evolved in the crucible of combat. Ф 
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ADVERTISEMENT 


MOTORSPORTS" 


Craftsman specialty ratchets are designed 
for use in tight working areas, and they're 
available at your local Sears and through 
the Craftsman Catalog. To order a Craftsman 
catalog, call 1-800-377-7414, 24 hours, 

7 days a week. 


INSIDE NASCAR Magazine features 
the lifestyles of the most exciting 
drivers in NASCAR Racing. NASCAR 
fans will enjoy the in-depth, behind- 
the-scenes perspective that gives 
them the exclusive "inside track". 
One year (4 issues) 
$9.95 U.S. 
Two year (8 issues) 
$17.70 U.S. 
Three year (12 issues) E 
$25.95 U.S. A 


SUBSCRIBE Now! 
Call 1-888-722-3527 
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HEY, TRD WILL PAY YOU TO RACE. 
(TO YOUR PHONE THAT IS) 


Introducing the new TRD (Toyota Racing Development) Catalog. 
Order high-performance sport parts for your Toyota Car or Truck 


from the same company producing Toyota's IndyCar V8 engine. 
Choose from lowering springs and Bilstein gas shocks to Carbon 
Metallic" brake pads or stylish Toyota Motorsports and TRD- 
logoed apparel and accessory items. Of course, they all have the quality work- 
manship you'd expect from TRD. Stop by your participating Toyota dealer, or 
call 1-800-688-5913 to order the catalog. It costs only $5, but you can apply 


that to your first purchase. 
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GUR MINDS ARE ALWAYS RACING 


The KOOL/Toyota 
Atlantic Series. 
See a legend in the 
making on ESPN2. 


(Air dates subject to change. 
Check local listings for details.) 


Marlboro Miami Grand Prix 
presented by Toyota 
Sunday, March 9 
6 pm EST 


Toyota Grand Prix of Long Beach 
Saturday, April 19 
1 pm EST 


Bosch Spark Plug Grand Prix 
presented by Toyota 
Saturday, May 3 
4 pm EST 


Miller 200 
Saturday, June 7 
5 pm EST 


Grand Prix Molson Du Canada 
Saturday, June 21 
5 pm EST 


Medic Drug Grand Prix of Cleveland 
Saturday, July 19 
5 pm EST 


Molson Indy Toronto 
Saturday, July 26 
5 pm EST 


Grand Prix Player's Ltee. De Trois-Rivières 
Saturday, August 9 
2 pm EST 


Miller 200 
Saturday, August 16 
4 pm EST 


Texaco/Havoline 200 
Sunday, August 24 
12 pm EST 


Molson Indy Vancouver 
Sunday, September 7 
12:30 pm EST 


Toyota Grand Prix of Monterey 
Sunday, September 14 
1:30 pm EST 


‘www.toyota.com 


ATLANTIC CHAMPIONSHIP 


NIKON COOLPIX 300 


Price: $999 

OLYMPUS: D-300L Resolution: 640x480 

Price: $899 н 

Resolution: 1,024х768 aa 

5 Nikon 
CANON POWERSHOT 600 ^x 
Price: $949 - 
Resolution: 832x608 y: 
{a 


p Price: $699 | 
7. = Resolution: 640x480 j 
y 4 ў 
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Price: $849 5 
| Resolution: 768x576 
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Get the 


KODAK DC25 
Price: $499 
Resolution: 493x373 


Why your next camera should be digital. 


r 
| PHOTOGRAPHED BY JOHN В, CARNETT | 
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DIGITAL photography is still new 
enough that most of us have yet to 
form an opinion about it, much less 
develop a point of view. But this 
hasn't stopped many film and com- 
puter buffs from agreeing 
on the early conventional 


x wisdom about digital cameras— 
they're neat peripherals for your 
^ PC, but they're not suitable for 
m y picture-taking. 
fs are wrong: The smart 
digital cameras—or 
‘The latest digital cam- 


cameras. But more than any g 
cameras are radically redefining what pi 
raphy means and what it can be 

Film and prints are not going away any- 
time soon. But even with improvements like 
the Advanced Photo System, the venerable 


rm e. 


SONY DSC-F1 


` Price: $849 | 
Resolution: 640x480 
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MINOLTA 


EPSON PHOTOPC 500 


Price: $499 
Resolution: 640x480 


medium of pho- 


tography as we know it is be- 
ginning to seem out of step with 
the way we live. In our computer-and- 


camcorder culture, saving pictures as dig- 
ital files апа watching them on TV is for millions 
of Americans no less practical—and in many 
ways a lot more appealing—than fumbling with 
rolls of film that must be sent off to be developed. 
Paper is also terribly unforgiving, Pictures 
that are incorrectly framed, focused, or lighted 
are nonetheless committed to film and ultimately 
processed into prints. 


The digital medium changes the rules, Still 
images that are captured digitally (with light 
sitive semiconductors known as a charge-cg 
devices, or CCDs) can immediately be shi 


a computer monitor, à TV screen, ога $ liq- 

uid-crystal display (LCD) built right i e cam 
era. And since the points of light t! stitute 

an image are saved as а series of, bits in 


DIMAGE V 
Price: $749 
Resolution: 640x480 


ASnapshot of 10 Digital Cameras 


PRICE LcD RESOLUTION PICTURES STORED BATTERY LIFE/ 

MODEL (EST) DISPLAY VIDEO OUT — (MAX IN PIXELS) (BEST/MOST) -1 RECHARGE TIME 
CANON POWERSHOT 600 $949 NONE NO 832 X 608 4/36 300 PIX/12 HRS. 
CASIO QV-100 $599 1.8 COLOR YES 640 X 480 64/192 120 MIN./NONE -4 
EPSON PHOTOPC 500 $499 OPTIONAL NO 640 X 480 65/130 300 PIX/NONE -4 
FUJI DS-7 $699 1.8 COLOR Yes 640 X 480 30/60 60 PIX/20 HRS. -2 
KODAK DC25 $499 1.8 COLOR NO 493 X 373 14/29 250 РІХ/МОМЕ -3 
MINOLTA DIMAGE V $749 1.8 COLOR м 640 X 480 16/40 60 MIN./NONE -4 
NIKON COOLPIX 300 $999 2.5 COLOR YES 640 X 480 75/131 UNKNOWN/NONE -4 
OLYMPUS D-300L 5899 1.8 COLOR NO 1,024 X 768 30/120 100 PIX/NONE -4 
RICOH RDC-2 $849 OPTIONAL YES 768 X 576 9/38 300 PIX/NONE -& 
SONY DSC-F1 $849 1.8 COLOR YES 640 X 480 30/108 20 MIN./8 HRS. 

WORKS WITH 
MODEL (CONTINUED) FLASH WINDOWS/MAC PC LINK UNIQUE FEATURE 

CANON POWERSHOT 600 YES YES/NO PARALLEL. DISK CARD HOLDS THOUSANDS OF PICTURES 
CASIO QV-100 NO YES/YES SERIAL LENS ROTATES 270 DEGREES 
EPSON PHOTOPC 500 YES YES/YES SERIAL COLOR LCD OPTION ATTACHES TO UNIT 
FUJI DS-7 No YES/YES SERIAL TINY, WAFER-THIN MEMORY CARD 
KODAK DC25 YES YES/YES SERIAL INCLUDES POWER GOO SOFTWARE 
MINOLTA DIMAGE V YES YES/YES SERIAL LENS DETACHES ON A 3-FOOT TETHER 
NIKON COOLPIX 300 YES YES/YES SERIAL/SCSI CAN RECORD VOICE OR WRITTEN NOTATIONS 
OLYMPUS D-300L YES YES/YES SERIAL STANDARD WIDE-ANGLE LENS 
RICOH RDC-2 YES YES/YES SERIAL CAN RECORD MOTION VIDEO AND SOUND 
SONY DSC-F1 YES YES/YES SERIAL, INFRARED WIRELESS PICTURE TRANSFERS 


1 = standard memory; some can hold more with optional memory cards 
2 = using included AA NiCads; can also use nonrechargable alkalines 


electronic memory, rather than being 
permanently etched onto film, they 
can be erased, retouched, and trans- 
mitted online. 

Digital cameras still bring some frus- 
trating limitations. The battery lives 
of models with LCDs can be madden- 
ingly short. The lack of zoom, shutter 
speed, and other manual controls will 
stymie some amateur and all profes- 
sional photographers. And at $500 to 
$900 for most models, digital cameras 
are still costly compared with film cam- 
eras, though prices will come down as 
more models become available. 

What's it like to shoot with one of 
these new digital cameras? It's a little 
like a first date—exciting, confusing, 
and fraught with possibilities. Some 
notes from the field: 

READY, SET, SHOOT. Most 
digital cameras are point-and-click af- 
fairs that demand no special training 


and very little setup, aside from in- 
stalling batteries (which typically are 
AA alkalines, although a few digital 
cameras, like Sony's DSC-F1 and 
Canon's PowerShot 600, come with 
rechargeable batteries that must be 
charged for several hours before use). 
Most store images in flash memory 
inside the camera. Some use external 
memory cards that you must slide 

in before taking pictures—a process 
that's easier than loading film. 

The controls—for features like 
flash, up-close *macro" mode, and self- 
timing—take some getting used to, as 
controls for any new camera would. 
Most digital cameras let you choose 
from two or three picture quality set- 
tings: The higher the resolution (or in 
some cases, the lower the data-com- 
pression ratio), the better the picture. 
But better pictures also mean fewer 
pictures, since they use up more of 


3 = using included AA lithium batteries, less with alkalines 
4 = using included AA alkalines, more with lithiums 


the camera's memory. Digital cam- 
eras with LCDs have record and play 
settings, like a VCR, to distinguish 
between using the screen as a view- 
finder or as a playback screen. As with 
most point-and-shoot 35mm cameras, 
you're likely to be snapping pictures 
within minutes of opening the box. 

If you've seen or used a camcorder 
with a color LCD screen, such as 
Sharp's ViewCam models, you already 
have a good idea how a digital camera 
with an LCD works, although the dig- 
ital camera's screen is smaller. You're 
able to preview your photo before 
snapping it, which almost invariably 
leads to better pictures. If it doesn't, 
you simply erase the picture and take 
it again, a huge advantage over film 
cameras. Mostly, digital still photogra- 
phy makes picture-taking more fun. In 
some ways, it's the best of both worlds: 
the instant visual appeal of a cam- 
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corder, and the more carefree, snap- 
it-and-relax feel of a 35mm camera. 
SHOWING OFF. Once you've 
snapped digital photos, what do you 
do with them? Cameras with a video- 
out port (roughly half the models 
available have one) let you cable the 
camera to the video-in port of your 
TV and show them right on the screen, 
like a slide show. It's a quick, easy way 
to share family photos—and a nice 
compromise between watching lengthy 
videos and crowding around a family 
album. You can also add your ex- 
isting 35mm or Polaroid prints to 
your digital show with an inexpen- 
sive PC photo scanner. 

You can page through a slide show 
of your digital pictures manually, us- 
ing the directional buttons on the 
camera, or with some models, create 
a show that runs itself. Far from be- 
ing a gimmick, a slide show viewed 
on TV impresses family and friends 
more than anything else about the 
digital process, in our experience. 
And as with videos, the slide show 
can be shared—you can save it to 
tape via your VCR or camcorder, and 
send the pictures to grandma. 
FEEDING THE COMPUTER. 
Of course, you can also see and share 
your pictures on the smaller screen of 


Scanning In the Prints 


WANT AN ALTERNATE route to photog- 
raphy's information highway? Try a 
photo scanner, a small, inexpensive 
device that works with your PC to 
convert 35mm, 110, or Polaroid prints 
into digitized images. Photo scanners 
are good substitutes for digital cam- 
eras, but they also make good part- 
ners—once you get a digital photo 
album going, you're probably going 
to wish you could touch-up or e-mail 
some of your old prints. 

At least three external photo scan- 
ners are on the market now. Kodak's 
Snapshot Photo Scanner 1 and Storm 
Technology's EasyPhoto Reader each 
sell for $199, Polaroid’s PhotoPad 
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your computer monitor by transfer- 
ring some or all of the images to your 
PC. Since digital cameras were con- 
ceived as computer peripherals, all 
models can do this, usually with a ser- 
ial cable and special software. The 
transfer process can be somewhat 
slow and awkward, but it's getting bet- 
ter. Sony's DSC-F1 offers what ap- 
pears to be the path to the future 
with its wireless, infrared transfer op- 
tion. But for now, transferring pic- 
tures to your computer takes as much 
setup and care as cabling a digital 
camera to a TV. Many digital cameras 
let you move pictures in both direc- 
tions, enabling you to download pic- 
tures to your camera from your PC— 
a nice way to bring along pictures 
from your digital *album" to show 
others when you travel. 

Most digital cameras come with 
photo editing software, such as Photo 
Studio or Photo Impact, that lets you 
do basic touching-up, such as adjust- 
ing contrast and sharpness. Some ex- 
cellent third-party programs are also 
available for this kind of work, includ- 
ing Microsoft's $79 Picture-It soft- 
ware and LivePix, a Kodak-endorsed 
program from LivePicture Inc. that 
includes templates for calenders, T- 
shirts, and other projects for less than 


sells for $249 and includes a Polaroid 
camera. Storm Technology also sells 
an internal version of its EasyPhoto 
Reader, which Hewlett-Packard uses 
in some of its Pavilion home PCs. 

All three scanners are similar in 
form and function. (The Polaroid and 
Storm Technology units are nearly 
identical, since Storm Technology 
makes both.) Each connects to the 
parallel port of Windows PCs—Storm 
Technology also sells a Macintosh 
model—and comes with image-editing 
software. Insert a photo, and a motor- 
ized conveyer automatically slides it 
through the scanner. Each model can 
scan photos at a resolution of 400dpi 
or higher, which is more than adequate 
for making pictures look good onscreen 


$100. This sort of after-the-fact edit- 
ing is impossible with film, of course, 
and when carefully applied, the 
process can help close the picture- 
quality gap between the two media. 
These programs also let you bend re- 
ality a bit: You can swap backgrounds, 
for example, or change colors. Kodak's 
DC25 camera includes a copy of Kai's 
Power Goo, a program that lets you 
create all manner of morphing effects. 
E-MAILING THE KIN. Once 
your pictures are inside a computer 
as graphics files, you can do all the 
things you can with other files, in- 
cluding attaching them to e-mail mes- 
sages to friends and family. This can 
be a fairly simple, wonderfully appre- 
ciated process when you're using the 
same online service as your recipi- 
ent—in America Online, it's as easy 
as hitting the "Attach File" button 
and choosing your picture. But if 
your e-mail is going over the Internet, 
which usually doesn't support file at- 
tachments, the process gets tricky, to 
say the least. Many Internet services 
offer utility programs that let you en- 
code and decode files to be sent over 
the Net, using a scheme called Mime. 
But it's neither easy nor foolproof. 
Camera makers are beginning to 
recognize the problem and are taking 


or printed from an inkjet printer. Each 
is compatible with the Twain scanning 
standard, so you can start a scan from 
within many different types of com- 
puter programs. 

The Polaroid and Storm Technology 
scanners can be removed from their 
bases and operated on a tether, enabl- 
ing you to scan-in pictures from bound 
materials such as magazines and books. 
The Kodak unit is fixed. Kodak does in- 
clude more interesting software, though, 
including Kai's Power Goo, the morph- 
ing program from MetaTools. 

For about $500, you can opt for a 
flatbed color scanner that also can digi- 
tize documents. But for bringing your 
prints into the digital age, nothing beats 
the simplicity of a photo scanner.—C.0, 
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Putting It on Paper 


THE WEAK LINK in the digital photog- 
raphy chain is something film camera 
users take for granted: good-looking 
prints. Digital cameras capture 
enough information to produce de- 
cent prints, but how good yours will 
look depends more on your printer 
than on your camera or computer. 

Color inkjet printers, which until 
recently could produce only pale and 
grainy printouts of photographic im- 
ages, have improved their ability to 
produce prints from digital files. 
Hewlett-Packard's DeskJet 393C ($349) 
and Canon's BJC-4200 ($279) offer 
"photo ink" cartridges that noticeably 
enhance the color trueness and sub- 
tlety of printed photo images. Epson's 
Stylus Color 500 ($289) uses a special 
high-resolution (720dpi) to achieve 
similarly improved results. All pro- 
duce better-looking prints on glossy 
papers, which generally cost from 50 
cents to $1 a page. For results that 
resemble photo prints even more, 
Kodak now sells "inkjet snapshot" 
paper that's the same size and thick- 
ness as typical film prints. 

If you're serious about your prints, 


the matter into their own hands. Ko- 
dak, for example, offers free Picture 
Postcard software for Windows 95 or 
Macintosh systems on its Web site 
(www.kodak.com) that lets you couple 
messages with pictures and send 
them over the Internet. Another op- 
tion: Post your pictures on your own 
Web site, where family and friends 
can see them. Creating your own 
Web home page is not a trivial mat- 
ter, but services such as America On- 
line and Prodigy have automated 
options that can do most of the work 
for you. And most digital cameras can 
save pictures in the JPEG (or JPG) 
format commonly used in Web pages. 
THE PAPER TRAIL. Without 
question, paper output remains the 
Achilles’ heel of digital photography. 
As good as digital pictures look on 
TV or computer screens, they tend to 


Panasonic’s TruPhoto printer pro- 


duces 3.5x5-inch snapshots. 


you'll want to check 
out one of the 
growing number of 
specialized photo 
printers. These 
diminutive printers use 
thermal technology and 
special papers to achieve re- 
sults that rival film prints. 
Panasonic's TruPhoto Digital Photo 
Printer and Sony's DPP-M55 (each 
$499) are two of the most interesting 
such printers to date. Instead of inks 
and toners, the Panasonic printer uses 
special heat- and light-sensitive paper 
called Thermo-Autochrome that yields 
3.5-by-5-inch color prints. The paper, 
developed by Fuji, costs about $15 for 
20 sheets. Each print takes approxi- 
mately two minutes. Sony's DPP-M55 
uses more traditional dye-sublimation 
printing technology to produce prints 
of a size and quality similar to those 
from the Panasonic model. But Sony's 
printer, like its digital camera, has a 
wireless wrinkle: It has a built-in in- 
frared transceiver so you can send pic- 
tures directly to the printer from the 
camera—no computer required. Or you 
can transfer pictures wirelessly to the 
computer via the printer.—C.0. 


look grainy and washed out on paper. 
"That's mostly a limitation of com- 
puter printing devices, notably the 
color inkjet printers that most peo- 
ple buy to accompany their home 
PCs. The output of inkjet printers is 
getting better. The latest models 
from Canon and Hewlett-Packard of- 
fer the option of using special “photo 
inks” to get more photolike results. 
And it works—pictures on plain pa- 
per look presentable, and pictures 

on glossy or photo papers look al- 
most as good as film prints. 

Almost, but not quite. To get truly 
filmlike prints, you may want to 
invest in a specialized photo printer 
that uses snapshot-size paper and pro- 
duces brighter, more vivid prints. 
Casio, Fargo Electronics, Fuji, Pana- 
sonic, and Sony are among the com- 
panies that make photo printers. But 


these printers 
typically sell 
for about 
$500, and un- 
like inkjets, 
they're good 
for little else. 

А better, less 
costly alternative for 
getting film-quality prints 
is to let the pros handle the 
job. Kodak's new Image Magic Print 
Service, which can convert film or 
prints into digital images, is being ex- 
panded to do the opposite as well: 
create prints from digital files. Kodak 
says it will soon add Image Magic 
kiosks to some retail stores where 
you can get prints made from files 
stored on the Compact Flash cards 
used by its newer digital cameras. 
More of these types of services no 
doubt will appear as the number of 
digital camera owners grows. 

Can a digital camera truly replace 
a film camera? Yes, it can, particu- 
larly if you prefer screen images to 
paper prints. If the point of photog- 
raphy is to share visual memories, 
the TV and the computer are great 
delivery vehicles. It also helps if you 
have many friends and relatives who 
use computers and VCRs. 

Of course, if you need something 
to hang on the wall or to slip into 
your wallet, it's worth keeping your 
35mm camera around—at least until 
the paper output of digital photo 
graphy improves. And there may be 
places, like the beach, where you'd 
prefer not to have a digital camera 
to worry about. For that, you can al- 
ways buy a single-use camera. 

This much is clear: The future of 
consumer photography no longer 
belongs exclusively to film. Digital 
cameras are getting sharper, more 
versatile, and less expensive at a 
rapid pace. Film cameras, “advanced” 
or otherwise, represent a static, lim- 
ited medium that serves us well to- 
day and will for years to come. But 
as we move into a new century, it’s 
getting harder to picture anything 
less than electronic images fitting 
into our digitized world. $® 
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«pes Computer Service! 


B 
Dnly NRI gives you the hands-on skills and solid credentials you 
need to succeed. And now, the computer system you train 
with and keep is better than ever! 

w Powerful Pentium? chip, 166 MHz clock 


F п 
(High Demand, Big Mo 
а 


v 16 meg RAM 
v 1.6 gigabyte hard drive 


v Super VGA color monitor with 1 meg 


video memory 
v 28,800 baud fax/modem 
+ | v 8X CD-ROM drive 
v 16-bit sound card 
и Windows 95 
v Netscape Navigator" Web 
browser 
v PC Options Plan now 
available, ensuring you the 
^ best that tomorrow's 
technology can offer! 


Now you can be 

L a certified technician! 
As the pioneering leader in at-home 

„ training, NRI knows how to prepare you for 
today’s real-world challenges. You get 
expertly written lessons, engaging projects, 
online interaction, and equipment you train 
with and keep — exactly the kind of 
learning experience you need to pass the 
A+ Certification exam. 


> А В 
Perform actual experiments with 
^ today's most sophisticated 
diagnostic tools 
The centerpiece of your NRI training is a Ё 
166 MHz Pentium? processor-based 
PC that you put through a series of 
hands-on experiments. You build 
confidence in your computer 
servicing skills as you: 
@ Prepare for the 
А+ Certification 
exam with NRI's 
recently updated 
P lessons and interac- 
tive CD-ROM tutorial 
Wi Experiment with NRI's exclusive 
labs: Computer Demonstrator, 
8085 Microprocessor, and Discovery || 


Lab, a complete breadboarding І 
system 

W Perform system tests with your digital І 

Ё multimeter and self-booting [| 

ForeFront Troubleshooter™ software | 

and CD-ROM І 


І 
я 


Thousands of successful NRI graduates аге 
proof that these interactive projects keep you 
thoroughly motivated about learning and 
prepare you for advancement, a new career, 
or a profitable business of your own. See for 
yourself! 


Find out more about NRI — 
and this booming field! 
Studies show that jobs for computer service 
technicians are on the rise, much more so 
than other occupations. In fact, a 3896 
increase is expected in the next 10 years! 


ÛJ Basic Electronics 


MM 
4401 Connecticut Avenue, NW, Washington, DC 20008 
(vf Check one FREE catalog only 


ÛJ TV/Video/Audio Servicing 


ÛJ Networking with Windows NT 

C] Computer-Aided Drafting 

2 Electronic Music Technology 

LJ PC Applications Specialist 

C] Multimedia Programming 

C] Desktop Publishing with PageMaker 


Just think: Everyone with a computer is a 
potential customer for you! 

Fill out and send the attached card today. 
Soon you'll receive a big, full-color catalog 
detailing all you need to know about the best 
training option available... anywhere! 


What sets NRI apart? 
See other side! c> 
CALL 1-800-321-4634 
EXT 2202 


rr R AEREE EE ER E mum mmm m m эш тш эщ 


For career courses approved under 
GI Bill, i_J check for details. 


Û Computer Programming 

L] Bookkeeping and Accounting 
Û Visual Programming in С++ 
ÛJ Mastering Microsoft Office 
L Webmaster 


OR GET YOUR DEGREE! 


C] New! AAS Degree in Accounting 
C) New! AAS Degree in Business 
gement 


(please print) 


A Division of The McGraw-Hill Companies 


zZ 


Name Age 
Address 
City State Zip 


Accredited Member, Distance 


Education and Training Council 0101-0397 


NRI hands-on training now 
prepares you to sit for the 
A+ Certification exam 


Training so well-rounded, . As you explore 
even beginners feel at ease tury Pedo н 
Training with NRI is stress-free be customize your lows You explore Windows 95, the feature- 
solid foundation in electronics and Net, you ky gin а а 
computers through bite-sized rompentive edgeioven 
those who learned 


lessons. Written by experts, 
these valuable references cover 
every need-to-know skill — 
from upgrading to virus pro- 


“by the book" only. 
And the interac- 
tive CD-ROM 


tection — in plain English. pat ded in 
Plus, NRI's team of ' NRI training 
instructors is behind you repares 
every step of the way, even | aL for 
after you graduate. And, sought-after 
thanks to NRI's new А+ Certifi- Many of your computer's features, 
Online Connection, E ni including the 8X CD-ROM drive can be 
you can even ask P ` зери ا و‎ 
them questions Send for your free 
and receive catalog to day! 
feedback online! p 


If the card is missing and 


Learn by doing, the NRI way you'd like more details, call 
Only NRI can ensure your success our toll-free number or write to NRI 
because only NRI gives you hands-on Schools, 4401 Connecticut Avenue, 
experience with the kind of computer, NW, Washington, DC 20008. 
peripherals, software, and diagnostic Better yet, visit our Home Page at 
equipment you'll be using and servicing _http://www.mhcec.com. 


in the real world. 
R FREE NRI CATALOG 


You train with and keep top-of-the-line 
diagnostics from ForeFront. The 
Troubleshooter package works 


independent of any operating system, 
| | | | runs benchmark tests on all hardware 


'mponents, even identifies f 
NO POSTAGE ааа ptor peers 
NECESSARY 
IF MAILED 
IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C. 
POSTAGE WILL BE PAID BY ADDRESSEE 


Your course now includes up-to-the- 
minute training in PC communications 
and the Internet. Using the Netscape 
Navigator" Web browser we provide, you 
get an exciting introduction to the 
Computing frontier of the next century 
and learn how to access NRI's own 
Online Connection. 


Schools 
4401 CONNECTICUT AVENUE NW 
WASHINGTON DC 20078-3543 


from tents to cookware to 


Clothing 


m A PARKA that 
thinks? That’s the 
rationale be- 
hind gar- 
ments made 
with Mem- 
a Brain, a fabric 
introduced by 
Marmot Mountain 
Ltd. When you're working 
hard, temperature-sensitive 
fibers in the MemBrain fab- 
„ ric open up to let water va- 
por—that is, sweat—escape 
while keeping out rain. 
When you stop and cool 
down, the fibers tighten up 
again to keep in body warmth. It 
works as advertised and is included 
in several well-designed pieces of out- 
erwear, including the Denali parka 
($319), from Marmot. 


D as an alti 
first and Û 


piece for a moun- 
taineer. Its elevation 
displays are easy to read, and it's 
accurate, providing temperature- 
compensated elevation readings in 
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New parkas let water vapor 
out but don't let water in. 


Lowe Alpine also seeks better 
clothing through chem- 
istry with its 
Triple Point Ce- 
ramic fabric. 
It incorpo- 
rates tiny 
bits of ce- 
ramic that 
coat fine poly- 
amide fibers in the 
face of the fabric; the 
ceramic opens up the 
coating so water va- 
por can escape, 
keeping out rain 
and snow. You'll 
find it in Lowe 

Alpine's popular 

MFS Tech Jack 
($199) and ski pants ($99). 

Another variation is called Ac- 
tivent. This is a thin version of Gore- 
Tex that's designed to keep out light 
rain while letting sweat escape. 


10-foot increments to 60,000 feet. 
Among the watch's other useful fea- 
tures are a thermometer, a readout 
of your hourly rate of descent or as- 
cent, and data on both maximum 
elevation and annual accumulated 
elevation. Big buttons allow easy 
access to this information, even 
while you're wearing gloves. On the 
downside, the Alpine doesn't resist 
water well and is even a bit fragile. 
But it is a serious barometric tool 
for those who spend a lot of time 
at higher elevations. 


SSENTIAL TECHNOLOGY GUID 
| 


warm when it's cold and cool when it's hot. Boots are becoming more specialized. And just about everything else— 


It's no secret that the right outdoor gear can mean the difference between 


rapture and misery. Today's temperature-sensitive fabrics keep you 


snowshoes—is light enough to carry in a pack. BY DOUGLAS GANTENBEIN 


How Not to Get Lost 


AS GLOBAL positioning system 
(GPS) devices get smaller and 
cheaper, map-reading and com- 
pass skills may become anachro- 
nisms. One of the newest is the 
Garmin GPS 12XL ($386), which 
can be managed with one hand 
and features a 12-channel receiver 
for good reception, even under 


GPS receivers like the Garmin GPS II are 
now small enough to mount on bicycl 


trees. Built to military specifica- 
tions, the GPS 12XL tracks more 
than 500 user-programmed "way- 
points," essentially electronic 
"crumbs," in as many as 20 re- 
versible routes that have 30 way- 
points each. The GPS 12XL also 
sounds a beeper alarm if you get 
too close to areas that you've pro- 
grammed the device to consider 
dangerous. Garmin's GPS receivers 
come in a variety of configura- 
tions—for instance, the GPS II 
(also $386) is designed to be 
mounted on a bicycle. 


Footwear 


ONE THING hasn’t changed 
since Roman legions marched 
on crude leather sandals: 
Feet take a beating 
on the trail. To- 
day’s boots, 
on the other 
hand, would 
Asolo wraps the foot In please even the most 
a plastic exoskeleton. (c tre centurion. 
For hot-weather hikes, Merrell's 
new M2 Ventilator High ($125) has 
breathable mesh panels reinforced 
with a grid of polyester for durability. 
These tough-but-light boots feature 
fast-drying synthetic leather, a grippy 
Vibram sole, and an air-cushioned 
midsole that's easy on the 
feet. The M2 Ventilator 


Lightweight M2 Ventilators come 
In high- and low-cut versions. 


Snow Walking 


MSR, WHICH ADVANCED outdoor cook- 
ing technology a decade ago with its 
Whisperlite model, is trying to do the 
same to snowshoes with the Denali 
Llama. Rather than the usual frame and 
webbing, the Denali Llama ($99) is 
made of extruded plastic, which cre- 
ates a strong, rigid, yet relatively inex- 
pensive snowshoe. The use of extruded 
plastic also allows MSR to make the 
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High is an over-the-ankle boot, but 
there is also a low-cut version. 

For extended trips, Asolo’s Globa- 
line boots ($170 to $190) wrap the 
foot in a plastic exoskeleton that’s 
light yet extremely supportive. These 
boots also have a techie-looking 
molded rubber band that surrounds 
the lower third of the boot, protect- 
ing the foot and keeping water out. 
The boots come in three styles—the 
Meridian, the Latitude, and the Lon- 

gitude—for slender, normal, and 
wide feet, respectively. 

Mountaineers will be 
drawn to Salomon’s Super 
Mountain ($360), a boot 
that combines a durable, 
rigid, molded footbed for 
strength with a leather 
upper for comfort. 
They are light, wa- 

terproof, comfort- 
able on trails, 
ea and yet stiff 
enough for the 
most demand- 
ing climbing. The fit is 


Denali Llama modular: Extra tails are 
available in two lengths that add more 
footprint to the snowshoe and give it 
more “float,” the ability to stay above 
the snow as you trek. Steel teeth in 
the base of the Denali Llama grip on 
hard snow or ice. 

The Redfeather Red- 
Tail ($210) has a look 
that’s a little more tradi- 


superb, thanks to a dual-lacing system. 

Day hikers looking for a fast shoe 
will like Nike’s Air Skarn ($85), a 
lightweight low-top with a big, air- 
cushioned heel pad and a lugged 
outsole designed to provide traction 
over both wet and dry terrain. 


Five Web Sites 
for the Outdoors 


ADVENTUROUS TRAVELER 
BOOKSTORE: 
Attp://www.gorp.com/atb/ 
hiking.htm 


MOUNTAIN ZONE: 
http://www.mountainzone.com 


GREAT OUTDOOR RECREATION 
PAGE: http://www.gorp.com 


OUTDOOR RECREATION 
COALITION OF AMERICA: 
http://www.outdoorlink.com/ 


ADVENTUREWEST ONLINE: 
http://www.adventurewest.com/ 


tional but still exotic. This is a su- 
perlight snowshoe made of aircraft alu- 
minum and decking of Hypalon, a 
high-strength material used in white- 
water rafts. The compact RedTails are 
popular with winter joggers and people 
traveling with light loads. Even more 
portable are L.L. Bean’s Folding 
Snowshoes—they break down to 
fit inside a fanny pack. 


MSR's new snowshoes are 
made of extruded plastic. 
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ONCE YOU'RE IN CAMP, you'll want to 
start a campfire or light a stove. Rain- 
ing? Wind blowing? Foul weather is 
not a problem with the flameless 
Windmill lighter, a butane-fired gem 
< that generates a continuous heat 
© source that can get as hot as 800 de- 
grees. The Windmill will keep working 
for as many as 30,000 lights, thanks 
to its durable piezoelectric igniter, 


„and 


BACKPACKING TENTS owe much 
to Buckminster Fuller—most designs 
on the market draw heavily from 
Fuller’s geodesic dome. These kinds 
of tents are light, sturdy, and require a 
minimum number of stakes for set- 


Artificial Worm 


YOU'VE TAKEN along your fishing pole 
for a little catch-and-release recre- 
ation, and now you need some bait. 
Rather than starting to dig for worms, 
you open a pack of purple artificial 
worms made of scent-enhanced 

soft plastic. Artificial worms are 
widely available for anglers, but 

the Culprit Burst Worm is a little di 
ferent: Classic Fishing Products cláims 
that the attractant in most ис! 


products often remains trapped in the 
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Light My Fire— Every Time 


The Comet CD 
tent resembles 
a geodesic dome „^, 
is just 

under six pounds. 


Neither wind ч 
nor rain 
hampers 
this lighter. 


which uses a crystal and mecha 
pressure to generate a spark. The 
Windmill ($50) has an O-ring seal 
that keeps it waterproof up to depths 
of three feet, so you can drop it in a 
creek without serious consequence. 


up. А tent that takes this design to 
near perfection is Sierra Designs" 
\ Comet CD ($365), а two-person, 
Y three-season model that 
\, weighs a mere 5 pounds, 10 
ounces. The CD stands 
\ for computer designed— 
Sierra Designs crafts 


neering workstation 
-^ to ensure that the 
proportions are pre- 
cise and that the fabric 
panels for making the tent 
are cut to the right size. 
The result is a tent that 
sets up tautly with no wrinkles. 
Single-wall (or, single-layer) tents 
are usually lighter and easier to 
set up than double-wall tents, al- 
though they are typically more ex- 
pensive as well. Obviously, the kind 
of fabric used in single-wall tents 


plastic and is not released at a rate 
that's easily detected by fish. The 
Culprit Burst Worm is manually filled 
with a biodegradable gel that's re- 
leased at a faster rate. Fish are ex- 
posed to levels of attractant many 
times higher than that found in other 
artificial worms, and they apparently 
... don't care-that the worms are of 
a color not Usually ied — 
in nature. 


“SD 


the tent using an engi- 


Did You Know... 


* Number of pores per square inch 

in Gore-Tex waterproof/breathable 

membrane: 9 billion. 

* Best time to shop for boots: in 

the afternoon, when your feet are 

slightly swollen, much as they 

would be on the trail. 

* Number of sleeping bags Ameri- .. . 
= cans bought in 1995: 4.4 million ^ . 
| © Number of filaments in one ounce 
~ of goose down used in sleeping 4 

bags: 2 million. 

* Sno-seal, a popular boot water- 

proofer, was concocted in the 1930s. 


is crucial, as it must be waterproof 
but still allow water vapor to escape. 
Mountain Hardwear uses a cast ther- 
moplastic polyether urethane called 
Barrier in its new VL Wing ($625), a 
futuristic-looking two-person tent 
that uses a single pole and staked- 
out ends. Mountain Hardwear also 
installs two clear film 
windows for ex- 
tra visibility. 


Mountain's VL 

Wing tent fits 
two people 
inside. 


10 things that should 
always go in your pack 


EXTR FOOD 
EXTRA @тннє 
wale 


P t als 
POCKEPKNIFE 
"WATERPROOF MATCHES AND LIGHTER 
~ CANDLE OF ori FIRE STARTER 


FLASHLIGHT ORWEAD LAMP, WITH 
A SPARE BULB AND BATTERIES 
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Cookware | Said Head Light 
PETZU'S DUO E60 head lamp ($65). 
WEIGHT freaks re- has both а low beam and a high 
joice: Primus, the com- ed ud 2. ares oat beam. Use the low beam for close-up. 
pany that made its name икки chores, for longer battery life. Switch 
equipping polar expeditions at the out plenty of heat. For the outdoor to the high beam when hiking or for - 
turn of the century, continues its pio- crowd whose meals feature more than viewing objects that are several feet 
neering spirit with a titanium stove one course, Coleman is also introduc- away. Keep batteries fresh with a 
that weighs a mere 3.78 ing a two-burner model called the solar battery charger from Basic De- 
ounces with its optional Xpedition ($90), which weighs only signs, which rejuvenates four 
piezoelectric lighter. It 25 ounces. If you prefer to use white rechargeable AA batteries. 


gas rather than canister fuels, MSR's 
Whisplerlite Shaker ($49) now comes 
with a built-in cleaning needle—just 
give the stove a 
shake and the needle 
removes carbon de- 


still packs plenty of 
punch, though, „ 
burning a 

propane/butane 
mix that's effective in 
cold temperatures. A 


quart of water posits from the 
will come burner nozzle. 
to a boil ina ч =} ч _ 7 Cleaning up after 


little over three minutes. dinner is simplified 
The stove folds flat into " with the Evolution II 
its own carrying ‚ cookset from Cas- 
t cade Designs. The Bost bet: high and low beams; 
two-pot set, avail- 

able in 1.5- and 2.0-liter 
zes ($29 and $36) has non- ing brownies, biscuits, frittatas, and 


Coleman's single burner weighs just 7.3 ounces. 


case, taking up not much more space stick coating on both sides of the even pizza complete with browned, 
than a wallet. pot, so foods can’t stick even if they crunchy crust. Forget trail mix! 

Of course, if the $250 price tag for boil over and burn onto the outside. Of course, if you've already shelled 
the Primus stove is a bit rich, the $40 Cascade Designs also has the world's out the dough for a Primus titanium 
Peak 1 Backpacker Deluxe stove from — cleverest outdoor oven—the Out- stove, finish the job with a titanium 


Coleman won't break your back at 7.3 Баск ($45). It turns any stove into a cookset from Evernew. A three-pot set 
ounces. It has its own igniter and puts true convection oven, great for bak- ($125) weighs only 15 ounces. 


Packs For Your Back which lets you strap on awkward loads (like that deer 
you've just bagged) or even tote a baby around. 

Lowe Alpine has introduced its 
Crossbow pack series of large, expedi- 
tion-style packs designed with the help 
both. In addition to featuring of renowned ice climber Marc Twight. 
a new suspension (which The series gets its name from a 
Mountainsmith says better AD csi Г Delrin rod that arcs across 

the back of the packs and 
stabilizes the load, reducing 
pack sway on rough terrain. 
The rod also helps the packs 


NEED A SINGLE PACK that will handle gear for a climb up 
Denali or a mere overnight hike? Mountainsmith says its 
Evolution packs let you do 


Hood doubles as 
lumbar pack 


accommodates big loads), 
the Evolution line is modu- 
lar—whether you're carrying 
gear for two weeks or only a 
lunch and a parka, there's a handle different load sizes 


bag within the same pack Sleeping bag well, with an accordion-like 
that can handle it. One op- storage. Y ] action that keeps the pack 
tion is called the Octopus, E bag neat and steady. Ф 


Pocket for 
water bladder 


Exterior pocket - 
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John had a job that was O.K. 
But his paycheck was always gone 
before he cashed it. That all 
changed when he sent 

for his free Lifetime 

Security Kit from Foley- 

Belsaw! Today, he gets a 

big paycheck and it lasts 

a lot longer. He's living 

good ... he makes more 

money, loves his job, 

and can afford to buy his family the 
things they want and deserve. 

His friends always ask, "How did 
you do it?" He tells them, "The free 
Lifetime Security Kit. It 
gave me all the answers 
I was looking for — 
and more!" 

It'll answer your questions too! 
Whether you want to start a busi- 
ness of your own or just want to 
make extra money in your spare 
time. It shows you how to do it in a 


Locksmithing. Millions of Ameri- 
cans demand greater protection. 
Cash in on a growing field and charge 

$25 an hour. 

f^) Small Engine Service & Repair. 

With more than 65 million small 

engines in use today, you can make $45 

in half an hour for simple tune-ups. 

£3 Saw & Tool Sharpening. Ninety 
cents out of every dollar is cash 

profit! Pocket $18 to $35 an hour 

running machines that do the work. 


VCR Cleaning & Repair. 
PT Troubleshoot and repair 
VCRs and charge $65 for 


simple cleanings. 

[5 Computer Repair, Maintenance & 
ыў Upgrade. Service computers as a 
highly paid technician or run your own 
profitable repair business. 

С TV/Satellite Dish Repair. Service 

the wave in entertainment. Make 
top dollar installing and repairing 
satellite dishes and the super-popular 
mini dishes. 
7 Gunsmithing. Skilled gunsmiths 

f charge up to $50 an hour for 

repairs. Work part-time, full-time or 


open your own shop. 


1 field you enjoy. It even tells you 
: how to make good money while 
? you're training at home, in your 


spare time. 
So if you thought 
making $35, $45, 
even $65 an hour 
was impossible, think 
again. The free 
Lifetime Security Kit 
will start you in the 
right direction, just like it did 
for John. 

Look over the 14 high- 
paying fields below. Choose 
the one that's right for you 
and send or call for your free 
Kit. We'll rush it to you by 
first class mail. 

Remember, the Kit is free 
and you're under no obliga- 
tion and no salesperson will 
ever call. Don't put it off any 
longer! Call Today. 


Fill 


to 


Professional Woodworking. Build 
) over $3,000 worth of valuable 
furniture while you learn! Create heir- 
loom-quality pieces and save thousands 
on your own repairs. 
Upholstery. As furniture prices rise 
¥ and quality noticeably decreases, it 
makes good sense to pursue a career in 
upholstery. 
Vinyl Repair. Just a few 
days' practice and you're 
ready to do repairs for cash. It's 
easy and the demand never ends. 
[4| Electrician. Enjoy endless 
opportunity, security and top 


‘oley-Belsaw Institute - 


Please Check Only ONE of the Following: 


Q Locksmithing 12923 

О Small Engine Repair 52809 

О Saw & Tool Sharpening 21747 
Q VCR Repair 62624 

О Computer Repair 64521 


6301 Equitable Road * Kansas City, MO 64120 


in and mail coupon below or 


CALL Toll-Free 
1-800-487-2100 


receive Income Security Kit 
free by return mail. 


pay as a trained commercial or residen- 
tial electrician in this fast-growing field. 
е) PC Specialist. Employers want 
М. people with computer skills. Learn 
word processing, spreadsheet and data 
base applications. 
Computer Programming. Skilled 
programmers are in big demand. 
Secure your future. Learn computer 
languages and programming skills. 
4 A Computer Networking. Fast- 

F paced America depends on 
efficiency. Companies pay network 
techs great money linking PCs together 
for a more efficient office. 


1 
П 
1 


O Professional Woodworking 43679 
О Upholstery 81348 

Û Vinyl Repair 71281 ! 
О Electrician 95194 { 
О РС Specialist 38185 i 


O TV/Satellite Dish 31396 0 Computer Programmer 35342 ! 
O Gunsmithing 92428 Cl Computer Networking 39172 

Name 

Street 


State 


Zip н 1 
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The Hunt for 
Giant Squid 


A high-tech search is on for the 
sea's most elusive creature. 


ә 


> 


G 


By Arthur Fisher 


AS YOU READ THIS, a scientific mini- habitat—the Holy Grail of the squid quest—would be the 
ultimate payoff of this or any similar expedition, since m 
not one giant squid has ever been captured alive or even 
tion equipment is plumbing the waters of seen underwater. Some dead animals have been found in 
nets or washed ashore, though, 
Clyde Roper travels the and there have been violent 
LL ЕЙ encounters with ships, like an 
1861 attack that was adapted by 
Jules Verne for his novel 20,000 
Leagues Under the Sea. 

The most enigmatic and elu- 
sive of undersea animals, and the 
source of ancient legends about 
awesome sea monsters, giant 
squid can weigh a ton or more. 
One that washed ashore in New 
Zealand in the late 1800s was 
60 feet long from the tip of its 
torpedo-shaped body to the ends 
of its two feeding tentacles. The 
Smithsonian Institution's 
Clyde Roper, arguably 


armada armed with sophisticated detec- 


a New Zealand under- 


sea canyon to tease out 


the secrets of two of the 


ocean's most inscrutable 


creatures: the giant squid 


and the sperm whale. 


Observing live giant 


squid in their natural 
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Sperm Whale 
Maximum length: 


80 feet 

Giant Squid 
Maximum length: 
75 feet 


--^ — Diver to same scale 


6-gallon carboys, Drop-cam 


containing liquid 
tuna, that can be 
pumped on demand 


Commands sent 
from ship by 
acoustic modem 
- 

~~ Glass floats 


ODYSSEY IIB 
7 feet long 


Acoustic transceiver 


Pressure sensor 


S‏ ا 
Battery containers | ГМ p‏ 
s A Drop-cam‏ 
i j Digital‏ 
Glass pressure sphere Digital АШ кк 4.5 feet long‏ 


Computer and 
sensor electronics 
Glass pressure 
sphere 


Cables are 
moored 
to sea bed 


RIMWADE 


GRAPHIC BY JOHN 


the world's leading expert on the giant squid, and a 
member of the current New Zealand expedition, be- 
lieves they could stretch to 75 feet. They have arms as 
thick as a man's thigh, with sharply toothed suckers; 
hypnotic eyes as big as hubcaps; and a beak and tongue 
that rip prey to shreds. What a prize for an aquarium! 

Bringing one back alive may someday prove feasible, 
but not on this trip. Instead, this expedition's goal is to 
learn more about the giant squid's habitat and, if possi- 
ble, take pictures of a squid in action. To this end, two 
ships armed with state-of-the-art oceanographic tools 
are plying the waters off the Kaikoura peninsula, on the 
northeast coast of New Zealand's South Island, where 
the sea bottom is a 
chaotic tangle 
of volcanic sea cliffs 
and abysses. 

Aboard the 47-foot 
trawler Tanekaha are 
marine biologists, 
Clyde Roper among 
them. On deck is 
MIT's Odyssey IIB, a 
seven-foot-long, 350- 
pound AUV, or auto- 
nomous underwater 
vehicle, with a crew 
captained by its inven- 
tor, Jim Bellingham. 
The unmanned 
Odyssey is launched 
overboard using the 
Tanekaha's crane. 

Aboard the Mys- 
tique, an 80-foot mo- 
tor vessel, are other scientists, some from New Zealand 
and some from the United States, including Greg Stone, 
associate director of the New England Aquarium. The 
Mystique carries five “drop-cams,” designed to bait and 
film undersea animals; they were invented by Emory 
Kristof, a photographer who has pioneered the use of 
underwater cameras. Three at a time are used. 

Why Kaikoura? Because it is the nirvana of sperm 
whales, one of the few places in the world where 
these leviathans are plentiful year round, thanks to 
an abundance of the whales' favorite food—squid. 

Finding sperm whales, says Roper, offers the best 
chance for observing giant squid. Largest of the toothed 
whales, a mature male can reach 80 feet in length and 
weigh 70 tons. Its massive head takes up about a third of 
that length and can hold a ton of spermaceti, the ultra- 
pure oil that once lit the lamps of Western Europe and 
lubricated its machinery. 

Last July, Roper searched another area known for its 
sperm whales, the waters off San Miguel Island in the 
Azores. While he observed many whales, he spotted not 


Inside Odyssey IIB are sensors that mea- 
sure temperature and salinity. A camera 
is mounted on the nose of the vehicle. 
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Launched overboard with a crane, the untethered Odyssey IIB communicates + 


with its handlers on the ship via acoustic signals that travel through water. 


a single giant squid. But Roper was far from unhappy. 

“It’s not just the giant squid we're looking for. I prefer 
to call Kaikoura the giant squid/deep sea expedition. 
We're interested in the zone where sperm whales, giant 
squid, and other creatures interact," Roper says. That 
zone, he thinks, is near the ocean bottom. Sperm whales 
typically sound to depths of about 3,000 feet, though 
dives down to 6,000 feet are known. 

“We want to know a lot more about the sperm whale,” 
Roper says. “Once it leaves the surface, no one knows 
much about its biology and behavior. What is its hunting 
strategy? Does it find its prey acoustically or visually? We 
do know that in some areas, up to 10 percent of the sperm 
whale’s diet consists of giant squid, with the rest com- 
posed mostly of smaller squid.” Some sperm whale stom- 
achs have been found to contain several indigestible giant 
squid beaks, along with the remains of 30,000 small squid. 

MIT's Odyssey IIB is helping Roper learn more about 
the environment where sperm whales hunt giant squid. 
One of five similar craft developed by John Bellingham 
and colleagues as part of the Sea Grant program, Odyssey 
is untethered, computer-controlled, and rated to a depth 
of 6,000 meters. The costs of transporting the craft by 
plane to New Zealand and operating there for two weeks 
are being paid by the Office of Naval Research, which has 
a lively interest in the AUV's capabilities for unmanned 
oceanographic work: Accurate plotting of the ocean’s 
physical characteristics is vital to submarine operation. 

“The fundamental problem in understanding the ocean 
is making measurements in it—it’s a very expensive place 
to work,” says Bellingham. “My objective is to develop eco- 
nomical ways to obtain ocean data. I’m focusing on an au- 
tonomous vehicle with long endurance that can move and 
react to the environment, so as to get a profile of a piece 
of the ocean. One of the critically important things we want 
to do is monitor ocean fisheries. Some of them have declined 
drastically, even without human intervention or overfishing. 
What's happened to them? We need to measure changes in 
temperature and salinity, and impacts from climate change.” 
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With only two weeks in New Zealand, Bellingham 
needs to concentrate on how best to use unmanned vehi- 
cles in animal surveys. ^We have very high-quality conduc- 
tivity and temperature sensors on Odyssey," he says. “We 
can measure temperature to a couple of thousandths of a 
degree and can determine salinity from conductivity mea- 
surements. We also have devices for current profiling, es- 
sential for an area like Kaikoura that has tremendous 
relief. This is very rough terrain. The bottom drops 
off very rapidly, 45 degrees for the first couple of 
kilometers out. That's a very difficult environment 
for a vehicle that wants to explore near the sea floor.” 

Before each of Odyssey's sorties into the water, 
its three-man team writes a mission profile with which 
the craft's onboard computers are programmed. On a 
typical mission, Odyssey descends to a certain depth 
and then follows the bottom on a grid. Or it heads in one 
direction while moving up and down like a yo-yo. In this 
way, the craft systematically collects data about the en- 
vironment inhabited by the giant squid and its predator. 

The only camera Odyssey carries is a "Crittercam" de- 
veloped by National Geographic TV. In the past, the 
Crittercam has been clipped onto sea animals, including 
sharks and whales; it was attached to sperm whales on 
Roper's Azores expedition. How do you attach some- 
thing to an 80-foot whale? "Very carefully," Roper says. 

On this trip, the camera, a modified Hi-8 camcorder con- 
tained in a small housing with a battery, is affixed to 
Odyssey's nose. “It can record temperature and whale 
sounds," says Bellingham, and it can be programmed to turn 
on in depths at which the squid is believed to live. Luck will 
obviously play a great part in Odyssey's imaging efforts. 

“Опе camera is about all an AUV can carry," says 
Bellingham, “because you can't afford more than the 100 
or 200 watts you need for lights—that's more wattage 
than the whole rest of the craft uses." Video from both 
the Azores and Kaikoura expeditions will appear in a 
forthcoming National Geographic television program. 

Aboard the Mystique, Emory Kristof is taking a very 
different approach, one that does not rely on submersibles, 
manned or unmanned. Instead, he has designed drop- 
cams that are used both to attract and to photograph 
large deep-sea animals. He has been refining the technique 
for years, most successfully with sharks. 

Kristof describes the apparatus being deployed from 
the Mystique as “looking like a 4'/2-foot box kite flying 
horizontally in the water." Suspended by glass floats on 
the surface, the kites are stationed in the water column 
wherever Kristof desires, from 100 feet above bottom to 
the surface. Each kite—there are three in the water— 
carries a digital video camera in an aluminum housing, 
along with a computer that controls the rig. And provid- 
ing the bait are *chumming machines," six-gallon car- 
boys filled with smelly, liquefied tuna. Programmed by 
computer, pumps churn out chum, and the camera fires 
at whatever time Kristof wants. 
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Hunting Grounds for Giant Squid 


Kaikoura 
ү 
4 
NEW ZEALAND 


Where giant squid have 
b 


n caught or found stranded 


“We can leave a hell of an odor trail wherever we want,” 
Kristof says. “The hope is to attract giant squid close 
enough with the bait for the cameras to capture them. If 
we don’t attract squid, then maybe something else that 
squid like to eat, and get them that way.” 

The National Geographic Society is funding Kristof's 
part of the Kaikoura squid quest. Roper put together 
funding for his portion from a variety of sources, includ- 
ing the National Geographic Commission on Research 
and Exploration and private donors. 

What will the outcome be? “The giant squid is one of 
the premier remaining mysteries of the deep sea,” says 
Roper. “Videos of the creature can answer many ques- 
tions. Where does it live: midwater, bottom, or in-be- 
tween? How does it hold itself—arms outstretched? Head 
up or down? Horizontally? What about its locomotion— 
does it move mostly by jetting water or by swimming? 
How does it mate? And how does it interact with the sperm 
whale? In short, we'll begin to be able to put together a mo- 
saic of this extraordinary animal and its ecosystem.” 

Roper calls this voyage Phase 2 of his personal squid 
quest; he hopes to embark on Phase 3 in 1998. The third 
phase would explore the same waters off New Zealand, 
but this time in partnership with scientists at Florida’s 
Harbor Branch Oceanographic Institution, using one of 
that facility’s two manned submersibles, the Johnson 
Sea-Links. One of the institution’s scientists, Shirley 
Pomponi, working with colleagues in New Zealand, has 
discovered a species of sponge that has the highest anti- 
cancer activity of any organism ever tested. 

"That's really hot,” Roper exclaims. “And I’m sure 
there are many other deep sea invertebrates in this giant 
squid/sperm whale interaction zone that will have great 
potential for lifesaving drugs from the sea.” Ф 
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YOU CAN MEASURE ENGINES BY 
OR BY THE REVOLUTIONS THEY 


Only overhead cam engines 
available in a full-size 
van or pickup. 


First and only truck engines 
that provide a fail-safe cooling system 
to help protect the engine from damage 


due to loss of coolant. 


=” 


Designed to pump out more torque 
and horsepower than the previous 
generation of engines they replace. 


Anar 
ОООО айн , 


Tbe equivalent of over ЗО million 


miles of durability testing? 


Three new Ford Triton modular engines include the 215-bp 4.6L Triton V-8 


‘ 


INTRODUCING THE NEW FORD 


*Based on vehicle test miles and equivalent dynamometer test miles. 


REVOLUTIONS PER MINUTE. 
START 


New Ford F-Series available 
with both Triton" V-8s. 


The new Ford Expedition offers a 
standard 4.6L Triton V-8, and the 5.4L 
Triton V-8 is available. 


New 1997 Econoline available with both 
Triton V-8s plus the Triton V-40 — making it 
the first full-size van to offer V-1O power. 


the 230-hp 5.4L Triton V-8, and the 265-bp 6.8L Triton V-10. 
» 


"ARSENAL OF TRITON TRUCK ENGINES. 


www.ford.com 


Cadillac takes on the newest near- 


оз 97 


ACCORDING TO LUXURY-CAR myth, Cadillac still 


makes land yachts; the Germans craft solid machines 


at stratospheric prices; and the Japanese struggle to add 
pizzazz to ultrareliable appliances. 


These myths persist despite the вур апан н 


success of not-so-yachty Cadillacs such as the Seville 
STS; the wave of cost cutting and ever more sporty 
entries from Germany; and the steady escalation in 
price, along with advances in refinement and style, of 
the new generation of luxury cars coming from Japan. 


Now, meet a major myth-buster. Cadillac's new Catera dispels the hard- 
to-shed notion that all Cadillacs are overstuffed turnpike cruisers, Made 
in Ruesselsheim, Germany, by Adam Opel A.G., one of GM's overseas 
divisions, the former Opel has been redesigned and retuned to be more 
in step with American tastes. Yet it still has the tactile feel of an import— 
because, 
The Catera enters the fray against a slew of new, imported midsize 


after all, it is an imported car 


The made-in-Germany Catera takes on an American 
theme with a redesigned Cadillac-style grille. Under 
the skin, a re-engineered chassis and a tuned sus- 
pension adapt the car for American roads. Precision 
steering and quick acceleration help dispel the myth 
that all Cadillacs are overstuffed turnpike cruisers, 


sedans in the mid-$30,000 price range. 
That's enough money to pretty much 
allow engineers free rein in defining 
powertrains and specifying high tech- 
nology, at a price low enough to make 
these so-called near-luxury cars the 
most popular models in any given 
luxury-car lineup. d 

Lexus' redesigned ES300, Audi's 
A4 Quattro, and the Infiniti 130 sedan 
typify the Catera's newest competi- 
tors from Japan and Germany. The 
quartet represents a broad cross sec- 
tion of contemporary design and de- 
velopment, including front-, rear- and 
four-wheel drive. Not so long ago, 
seeing a Cadillac in such company 
would have been unthinkable. Yet the 
company has now deliberately com- 
mitted the unthinkable, designing 
the Catera as a kind of anti-Cadillac— 
a taut-handling, high-speed touring 
sedan in the European mode. 

'To achieve these ends, Cadillac 
started with an Opel Omega MV6, 


AUDI A4 


GM's German-built 107.4-inch-wheel- 
base rear-drive sedan that competes 
with the likes of Mercedes E-class 
sedans in Germany. Cadillac’s U.S. 
design and engineering staff modified 
the MV6 to meet U.S. conventions. 
Among the changes was limiting 
the top speed to 125 mph, a drop of 
some 10 to 15 mph from the Opel. 
This reflects the speed rating of the 
Catera’s all-season tires. Cadillac's 
design group also padded the comfort 
list with remote keyless entry, power 
seats, and automatic climate control. 
Among the features inherited from 
the Opel are seat belt tensioners, an- 
tilock brakes, traction control, and 
an engine-disabling antitheft system. 
U.S. developers added yet more 
structure to an already beefy unit 
body. The result is a relatively heavy 
car by any standard—the listed 3,770- 
pound curb weight is only 130 pounds 
lighter than that of a full-dress Seville. 
Our test car weighed 3,880 pounds, 
480 more than the next heftiest in the 
group, the four-wheel-drive Audi A4. 
On the road, you can feel the car’s 
weight. The Catera is hardly ponder- 
ous, but it handles deliberately, with 
powerful brakes its only dynamic su- 
perlative. The spring rates calibrat- 
ed to minimize body roll sometimes 


The Audi A4 wraps snub-nose styling around 
a chassis that’s tuned as a sports sedan for 
spirited driving and agile handling, especially 
over varying surfaces. Here, a distinctive 
nozzle gives the A4's headlights a cleaning. 


yield harshness on minor road im- 
pacts. Still, the steering is precise, and 
the Catera easily sticks with the pack & 
in all handling categories, despite 
the surplus poundage—testimony to 
stiffened structure. * 
The acceleration is at 8.5 seconds 
from zero to 60, fast by luxury-car 
standards but midrange in this group. № 
The powerplant is a 200-horsepower, 
3.0-liter DOHC, cast-iron-block V6 
with an unusual, narrow-angle block, n 
mated to a four-speed, electronically 
controlled automatic transmission, 
The Catera ends up as an oddly , 
muted version of a Euro-style sedan. 
The exterior design is blandly aero- 
dynamic, with an add-on Cadillac ^ 
grille treatment. The interior is well- 
fitted and stylish, nicely turned out 
and ergonomically correct, with over- ^ 
size and highly legible controls. The 
result is a pleasant, leather-swathed 


The Lexus 
is near the 
top in all 
categories. 


mainstream sedan, with a perfor- 
mance edge that would have been | 
startling for Cadillac a decade ago. ' 
Today, however, handling is only } 
slightly crisper than some of the lux- | 
ury carmaker’s larger, more main- | 
stream models, as Cadillac puts 
more emphasis on maneuverability, Í 
Despite sharing the Catera’s Ger- ! 
man origins, the Audi A4 contrasts 
dramatically with the new Cadillac. | 
The A4 is a considerably smaller 
car, for one. Its 102.6-inch wheel- 
base is the shortest of the group. 
The design is also far more pur- 
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poseful—a sports sedan wrapped 
around Audi's front- and four-wheel- 
drive chassis. Audi persists with this 
iconoclastic design, despite the domi- 
nation of rear-wheel drive among the 
sports-sedan clan. 

The A4 is compact, with a fit and 
feel inside that's like a glove, albeit a 
stiff glove—no plushiness here. The 
base car is a front-drive sedan powered 
by a longitudinally oriented, cast-iron- 
block, 2.8-liter SOHC V6 that gen- 
erates 172 hp. The acceleration, from 
zero to 60 in 9.5 seconds, is roughly a 
second slower than the group norm. 

Our test car was equipped with the 
Quattro option, which powers the 
rear wheels through a Torsen (torque- 
sensing) differential, a design that uses 
a worm-gear cluster to split torque 
front to rear on demand. This respon- 
sive and quick-acting unit produces 
a near-neutral response to throttle 
input. The sensation is pleasant on 
slick surfaces, but the neutrality turns 
to mild oversteer and some tail-wag- 
ging in the high-speed lane change 
and the slalom course. 

Up front is a new four-link suspen- 
sion. The Quattro has upper and lower 
control arms at the rear. The combi- 
nation gives Audi a degree of compo- 
sure, over varying road surfaces, that 
not many sport sedans can match. 

The A4 is a bit cramped inside, 
particularly in the back seat, and some 
of the information on the instrument 
panel can be tough to read. Yet the 
A4's agility on the road and its pur- 
poseful stance and snub-nosed styl- 
ing make for a beguiling drive. 

Unlike the A4 and its direct ap- 
proach as a driving machine, the In- 
finiti I30 sends mixed messages. 

The roomy, 106.3-inch-wheelbase 
sedan has loads of head and trunk 
room. Some of the roominess is cour- 
tesy of an upright, slightly boxy and 
unassuming shape that tends to fade 
into the background. The interior is 
refined, detailed, and nicely tactile, al- 
though like the shape, it’s not partic- 
ularly eye-catching. 

The 130 drives better than it looks. 

The 3.0-liter, DOHC V6 produces 
190 hp, combining with a 3,165- 
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Multilink, сой springs 


Strut-type, coil springs 


Control arms, coil springs Semi-triting am, 


$36,108 


“eee drive, $1,600; 


‘automatic transmission, sunroof, $995; sound 
5930; all-weather package, system, $723; heated 
‘$450; other options, $500 seats, $400; aluminum 


pound curb weight to produce the 
quickest acceleration times in the 
group. The I30t—a touring package 
that includes a limited-slip differen- 


‘Leather upholstery, $3,000; 


wheels, $355 
1997 CATERA 


tial with a manual gearbox—knocked 
a second off the 8.3-second zero-to- 
60 time posted by the basic 130. The 
package also includes traction con- 


trol and wider wheels and tires. 

The touring package also dra- 
matically improves braking and han- 
dling, trimming approximately 10 
feet from the stopping distance and 
leapfrogging every competitor with 
scores of 47.6 and 59.6, respec- 
tively, in the slalom and double-lane 
change tests. In its basic form, the 
car is prone to body lean and 
scrubbing off speed in the corners. 
The torsion-beam rear axle has a 
compound linkage for consistent left 
and right cornering. Still, the base 
model is not as precise under hard 
cornering loads as the others in this 
group. The crisp and responsive tour- 
ing package changes that. 

With the exception of the Audi A4, 
the cars in this group are somewhat 
derivative—the Catera is based on the 
aforementioned Opel Omega MV6, 
the Lexus ES300 uses many Toyota 
Camry components, and the 130 leans 
heavily on the Nissan Maxima. The 
130 shows its base origins more clearly 
than the rest, adding luxury touches 
to a solidly built, mainstream sedan. 

While the Lexus ES300 owes much 
of its basic design and components 
to the new Camry platform, its exte- 
rior and interior are more of a design 
stretch than the I30's or the Catera's. 


LEXUS ES3 O0 


The ES300 shares and improves on 
the Camry's ultraquiet drivetrain and 
compliant suspension, while making 
a much more harmonious design 
statement. The exterior shape is con- 
servative but noticeably more 
sculpted than the Camry's, while the 
interior, with its luminescent instru- 
mentation, is distinctive. 

The new 1997 ES300 is larger than 
the previous model; it manages the 
neat trick of adding stiffness while 
subtracting weight in comparison 
with the previous design. With tubu- 
lar steel door reinforcements, the 
structure is some 30 percent stiffer. 

The 3.0-liter aluminum V6 is also 
slightly more powerful, at 200 hp, 
and continues to contribute to an 
extremely low interior noise level. 

The ES300 also introduces an 
electronically controlled shock system 
that alters damping rates at extremely 


The Lexus ES300, sharing many com- 
ponents with the Toyota Camry, sports 
a sleek new shape and distinctive 
headlights. The ES300 manages the 
neat trick of adding structural stiff- 
ness while subtracting weight. 


high speed—quickly enough to change 
the shock rate several times as the sus- 
pension rides over a bump. Front and 
rear shocks are controlled separately 
to dampen braking dive as well as cor- 
nering roll. It's an effective system, an 
alternative to full-active suspension 
without the corresponding penalties 
to fuel economy and cost. 

At the end of a full session of dri- 
ving, both on and off the track, the 
distinctive character of each car 
made itself clear. 

The A4 is a likable, highly respon- 
sive sport sedan oriented to driving 
pleasure, but lacking in interior ca- 
pacity compared with the others in 
this group. Roominess is where the 
130 excels, adding a touch of luxury 
to what otherwise would be a family 
sedan. The Catera is solid, roomy, 
and responsive, with a lengthy list of 
comfort features, 

But in the final analysis, it is the 
Lexus ES300 that’s at or near the 
top in all the basic categories—re- 
sponsive handling, useful interior . 
room, and a fine sense of detail. The 
parts are integrated in a well-de- 
signed and nicely crafted package. 
It's a tough combination to beat. > 
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* PERSONAL 
EXPRESSION 
LINE st cons сі 


(see details оп 
order form) 


Optional matching leather 
embroidered check book 
cover 


(Cover shown в Payer #45) Personal Expresion Line 


Only. $18.95! see ome сг 
عت سس‎ 
1-800-356-0353 L- 
Send check or W/O to: [eat quart cao Bak вно] 
Mm T (can save up to 1% weeks) add $3.95 
LAKE FOREST, CA 92630-8500 d 
We also accept VISA MasterCard: 201888 Shipping & Handling 
ЕЕ ара ата 


$1.75 


pem 


e 


(If a start number is not specified 
checks will start at 2101) 


Check Pricing and Quantity 
Single Checks Carbonless Duplication 


[1200-$1395 [1150-$15.95 
[J 400 - $25.95 C 300 - $28.95 
07800 $42.95 C 600 - $49.95 


Why do your fingers and toes 
become wrinkled when you go 
swimming? 


Phillip Schweiger 
Wilmington, Del. 


BLAME THOSE WRINKLES on the 
extra-thick layer of skin that pro- 
tects your hands and feet. 

Your outermost layer of skin, 
called the stratum corneum epider- 
mis, is made up of tough, dead cells 
that look a bit like microscopic 
paving stones. This outer layer is 
quite thin, on the order of one-hun- 
dredth of a millimeter, except on the 
palms of your hands and the soles of 
your feet, where it reaches the vast 
thickness of half a millimeter or more. 

Normally, the cells in the stra- 
tum corneum are pretty dry. But if 
you soak them long enough, they'll 
absorb water and swell. This 
swelling results in wrinkles rather 
than a smooth puffing because the 
underlying cells, which don't absorb 
water, can't spread out to accommo- 
date the change in size or shape. Es- 
sentially, the same thing happens 
when asphalt heats up in the sum- 
mer sun and buckles. 

In theory, skin on your stomach 
or shoulders can wrinkle after swim- 
ming or a bath, but the wrinkles are 
mighty small, since those spots have 
so little expandable stratum corn- 
eum. Wrinkles are most visible on 
fingers and toes because their small 
size leaves no room for bulges to ex- 
pand. Soak your hands or feet for 
long enough, though, and you'll see 
big wrinkles on your palms or soles. 
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Liquid-Crystal Displays 


A liquid crystal is a substance that rests between the solid and liquid 
states of matter. Pioneering work by RCA and Sharp in the late 1960s 
and early 1970s led to the development of the world's first electronic 
liquid-crystal-display calculator in 1973. Since then, LCDs have been 
incorporated into products as diverse as the clock by your nightstand, 
the timetables at the train station, and rear-projection TVs and com- 
puter displays.—Mariette DiChristina 

Glass substrates 

stop the filtering of electricity 


from electrodes. Polarizing filters 
Color filters control the amount 
of red (R), green (G), of light entering 


and blue (B) create 
the color image 
you see. 


А and leaving the 


| ЧЫ display. 


у 


Spacers 
maintain 


uniform 
distance 
between 
the glass 
plates; Alignment layers 
are films that line up 
the liquid-crystal 
molecules in a fixed 
direction, creating a 
twisted structure that 
blocks light passage. 
Transparent electrodes 
power the LCD. 

Liquid crystals 
change their molecular bonding patterns in response 
to electrical current, altering their path so that light 

Backlighting. can pass through. 


brightens the display. Some monochrome LCDs, such 
as those found on calculators, use a mirror rather than 
a backlight so that they can work in ambient light. 
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What exactly is an itch, and where 
does it come from? 
Benjamin Baci 
104070.2454@compuserve.com 


SCIENTISTS HAVE BEEN debating 
the origins of itches for some time 
now—do they arise when an “itch- 
specific” nerve in the skin is stimu- 
lated, or are itches some kind of 
sub-pain that partially stimulates a 
pain sensor? 

This much is known about spon- 
taneous itching, technically called 
punctate pruritis: You get an itch 
when something activates sensory 
nerves called C-fibers in your skin. 
The trigger could be dry skin rub- 
bing against itself, water droplets or 
sweat on the skin, tissue-generated 
substances called histamines, or irri- 
tating chemicals. More intense or 
prolonged itching can be caused by 


diabetes, liver failure, leukemia, and 
other diseases. 

Curiously, we itch more at night 
than we do during the day. Putting 
the itch-causing chemical trypsin on 
someone's skin at 10:00 p.m. sets off 
fierce itching, while the same 
amount of trypsin at 8:00 a.m. pro- 
vokes a much milder response. 
"Throughout the day, we selectively 
filter out unwanted stimuli, but that 
ability tends to fade at night," says 
Larry Millikan, professor of derma- 
tology at Tulane University. That's a 
problem for sleepers everywhere, 
but it's especially bad for people 
who take a hot shower right before 
bed, since soap and hot water can 
dry the skin and make it extra sensi- 
tive to any itch signals. 

Scratching makes an itch disap- 
pear, at least temporarily, because 
"it overloads the circuits," says Mil- 
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likan. But scratching also has a dark 
side: All the stimulation makes the 
nerves more responsive to any itch- 
causing irritations, so they fire more 
easily the next time around. 


How does insecticide work on 
insects so quickly? 
Michael G. Maisel 
Kissimmee, Fla. 


FAST-ACTING PESTICIDES rapidly 
penetrate an insect’s tough body ar- 
mor. Once inside, they kill in one of 
two ways—some types poison nerve 
cells and permanently paralyze an 
insect, while others prevent cells 
from generating energy, says Ron 
Gardner, a pesticide specialist at 
Cornell University. 

Not all pesticides work on the 
spot. Some don't start working until 
after they’ve been eaten and di- 


Do you toss and turn at night? Cant 
seem to find a comfortable position? 
Does your back ache when you awake? 
These are signs that your mattress 
may not be supporting you properly. 
Sleep Better On Air 
A SELECT COMFORT? sleep system 
doesnt rely on springs or water, but on 
a cushion of air. Air gently contours 
to your body’s shape, reducing 
uncomfortable 
pressure 
points. 


{ 
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Sleep Better On Air! 


Frustrated With Your Sleep? 47 


E Softer 2U 


Tests show it also helps prop- 
erly support your back and 
spine, which can lower the 
tension in the surrounding 
muscles. So you can sleep 
comfortably in most any posi- 
tion and wake feeling great! 


Call For More Information 


You owe it to yourself to learn more about this 
revolutionary way to a better night's sleep. 


Select Со 
contour to 


brt mattresses 
your body 


For a FREE VIDEO and Brochure, call 


1-800-831-1211 


Ext. 7344 
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REE Vi Brochure. 
anak ey, With a Select Comfort Sleep System, [FREE Video and Brochure. 
Push Button » Name. 
Firmness Control! 204 can each get the firmness you want. лаа I 
al City. State I 
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i Ext. 7344 | 
И ي‎ Í 
SELECT COMFORT’ stems Metal coil mattresses can К 
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ДУ, и) ur back and sj ine, ressure points di тори 
Ree eee oe Бе e seems E. Vas sacs Confort Diez Corponitón 
© [| 6105 Trenton Lane N., Minneapolis, MN 35442 J 
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ADVERTISEMENT 


~a INVENTOR'S ALERT = 


Finally: Inventors 
& Entrepreneurs 
With New Ideas, 
New Products 
Have A True 


Friend 


FREE REPORT REVEALS: how to 
bring your ideas and products to 
market via direct-response TV, 
infomercials, home shopping, 
placement in thousands of catalogs, 
direct-mail, retail distribution, etc. 
or how to license your ideas for 
royalties, structure profitable joint 
ventures, and more - by the 
famous author of the best selling 
book 'How To Make Millions With 
Your Ideas.’ AVOID scams and 
rip-offs, common mistakes, 
erroneous thinking-traps that hold 
you back, stop spinning your 
wheels, get the unvarnished truth 
and practical advice. WARNING: 
so called "invention marketing 
services" have been exposed on 
national TV and in the press as 
frauds. CAUTION: investing a 
large sum in patents may not be the 
correct first step. BEFORE you 
invest ... IF you have a "hot" idea 
but are confused about what to do 
next ... I can help. I have helped 
countless individuals, inventors, 
entrepreneurs, manufacturers, 
authors and "idea people" turn 
their ideas and products into 
thriving businesses, successes and 
huge income streams, creating 
hundreds of millions of dollars in 
annual revenues. As a result I've 
been featured in magazines like 
'"Success', interviewed on CNBC's 
'Minding Your Business', speak to 
over 200,000 people a year, etc. - I 
will PROVE to you that I "know 
my stuff." 


STOP dreaming. Make it happen. 
To get your copy of my FREE Report, 
call my Free Recorded Message 


anytime, 24 hours a day, 7 daysa 
week: 


toll-free 1-800-883-9622. 


(c) 1997 /Inventor's Friend 
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Tune in to 
PopularScience 


The Popular Science Show on The Learning Channel 


EXPLORE MORE of the latest and greatest in science and 
technology with Poputar Science on the airwaves this month. 


BICYCLE COPS 
ON THE STREETS of San Francisco, 
police are finding that modified 
mountain bikes can patrol areas 
where four-wheeled police cruisers 
cannot venture. The bicycle cops 
relate their favorite maneuvers in 
pedaling after the bad guys. 
ULTIMATE DRIVING MACHINE 
THE FASTEST PRODUCTION car in 
the world, the McLaren F1 road 
car, reaches speeds of 235 mph. 
You'll visit the assembly plant and 
then see this screamer burn up the 
country roads outside London. 


SPY TECH 
EARLY IN A James Bond movie, 
007 is invariably briefed by "Q," 
the expert on the latest high-tech 
gadgets. We go to London to meet 
Mike Phillips, an industrial elec- 
tronics expert and real-life Q who 
sells the latest cool spy gear. 


FREEZING FOR THE FUTURE 
IN SCOTTSDALE, Arizona, members 


of the Alcor Foundation are hoping 
to outsmart death. At the founda- 
tion, you'll see, in action, cryon- 
ics—the process of freezing a 
dead body in the hope that med- 
ical science will be able to revive 
that person in the future when life 
extension and anti-aging tech- 
niques have become a reality. 

IN SEARCH OF BIGFOOT 

IS AN eight-foot-tall, 400-pound 
animal at large in the Pacific 
Northwest? Reports of sightings of 
Bigfoot keep the phone ringing at 
the Bigfoot Research Project in 
Mount Hood, Oregon. Director 
Peter Byrne takes you on the trail, 
where cameras await the beast. 


WHAT WENT WRONG? 
EVERY ONE OF history's catastro- 


phes happened for a reason. For 
many of these disasters, Failure 
Analysis of Palo Alto, California, 
has uncovered that reason. 
Contrary to popular belief, for 
example, James Dean was not at 
fault in the car crash that killed 
him. See how Failure Analysis per- 
forms its sleuthing work. 

THE LATEST ULTRASOUND 
NEW ADVANCES IN ultrasound 
technology are giving radiologists 
a clearer picture of the human 
body. Dr. Roy Filly, professor of 
radiology at the University of 
California at San Francisco, shows 
off the most advanced new ultra- 
sound machine, the Sequoia. 


var Friend, 

I made $9,800 in 24 hours. You may do better! 

My name is John Wright. Not too long ago I was flat 
e. I was $31,000 in debt. The bank repossessed my 

because I couldn't keep up with the payments. And 

inj day the landlord gave me an eviction notice because 1 
(in’t paid the rent for three months. So we had to move 

t. My family and I stayed at my cousin's place for the 

st of that month before I could manage to get another 

artment. That was very embarrassing. 

Things have changed now. I own four homes in 


jong them a Rolls Royce and a Mercedes Benz. Right 

, | han illion dollar line of credit with the banks 
0 have certificates of deposit at $100,000 each in my 
К in Beverly Hills. 

Best of all, 1 have time to have fun. To be me. To do 
hat І want. I work about 4 hours a day, the rest of the 
у, I do things that please me. Some days I go swimming 

sailing—shopping. Other days, I play racquetball or 

inis. Sometimes, frankly, I just lie out under the sun 
ilh а good book. I love to take long vacations. I just got 
{к from a two week vacation from—Maui, Hawaii. 
"m not really trying to impress you with my wealth. АП 
trying to do here is to prove to you that if it wasn't 
'ause of that money secret I was lucky enough to find 
that day, I still would have been poor or maybe even bank- 
гирі. It was only through this amazing money secret that 1 
could pull myself out of debt and become wealthy. Who 
knows what would have happened to my family and me. 

Knowing about this secret changed my life completely. 
It brought me wealth, happiness, and most important of 
dli pence of mind. This secret will change your life, too! 

will give you everything you need and will solve all your 
money problems. Of course you don’t have to take my 
word for it. You can try it for yourself. To see that you try 
this secret, I'm willing to give you $20.00 in cash. (I'm 
„giving my address at the bottom of this page.) I figure, if I 
spend $20.00, I get your attention. And you will prove it to 
yourself this amazing money secret will work for you, too! 

"Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, 1 already have 
all the money and possessions I'll ever need. Second, my 
secret does not involve any sort of competition whatso- 
ever. Third, nothing is more satisfying to me than sharing 
my secret only with those who realize a golden opportu- 
nity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. You 
in fan get started with practically no money at all and the 
„risk is almost zero. You don’t need special training or even 
à high school education. It doesn't matter how young or 
old you are and it will work for you at home or even while 
you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If you 
can follow simple instructions you can get started in a sin- 
gle afternoon and it is possible to have spendable money 
in your hands the very next morning. In fact, this just 
might be the fastest legal way to make money that has 
ver been invented! 

This is a very safe way to get extra cash. It is practical- 
Ty risk free. It is not a dangerous gamble. Everything you 

lo has already been tested and you can get started for less 
ро than most people spend for a night on ће town. 

One of the nicest things about this whole idea is that 
'you can do it at home in your spare time. You don't need 
equipment or an office. It doesn't matter where you live 

ither. You can use this secret to make money if you live in 
a big city or on a farm or anywhere in between. A husband 
and wife team from New York used my secret, worked at 
home in their spare time, and made $45,000 in one year. 

This secret is simple. It would be hard to make a mis- 
take if you tried. You don't need a college degree or even 
a high school education. All you need is a little common 
sense and the ability to follow simple, easy, step-by-step 
instructions. I personally know a man from New England 
who used this secret and made $2 million in just 3 years. 

You can use this secret to make money no matter how 
' old or how "oun? vou may be. There is no 7hysical labor 
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Here's what newspapers and 
are saying about this incredible secret: 


The Wi Times: 


The Royal Road to Riches is paved with golden tips. 


National Examiner: 
John Wright has an excellent guide for achieving 
wealth in your spare time. 


Income Opportunities: 
The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. 

News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent entrepreneur. 
Success: 

John Wright believes in success, pure and simple 
Money Making Opportunities: 

John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 

California Political Week: 

;..The politics of high finance made easy. 

The Tolucan: 

You'll love... The Royal Road to Riches. It's filled 
with valuable information...only wish I'd known 
about it years ago! 

Hollywood Citizen News: 

He does more than give general ideas. He gives peo- 
ple а detailed A to Z plan to make big money. 

‘The Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success. 


involved and everything is so easy it can be done whether 
you're a teenager or 90 years old. I know one woman who 
is over 65 and is making all the money she needs with this. 
secret. 

‘When you use this secret to make money you never have 
to try to convince anybody of anything. This has nothing to 
do with door-to-door selling, telephone solicitation, real 
estate or anything else that involves personal contact. 

Everything about this idea is perfectly legal and hon- 
est. You will be proud of what you are doing and you will. 
be providing a very valuable service. 

It will only take you two hours to learn how to use this 
secret. After that everything is almost automatic, After 
you get started you can probably do everything that is nec- 
essary in three hours per week. 


PROOF 
I know you are skeptical. That simply shows your good 
business sense. Well, here is proof from people who have 
put this amazing secret into use and have gotten all the 
money they ever desired. Their initials have been used In 
order to protect their privacy, but I have full information 
and the actual proof of their success in my files. 


‘More Money Than I Ever Dreamed’ 

“All I can say—your plan is great! In just 8 weeks I 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, I can make over 
а million dollars per year. АЕР ШЫК RT 


*$9,800 In 24 Hours" 

"I didn't believe it when you said the secret could pro- 
duce money the next morning. Boy, was I wrong, and you 
were right! I your Royal Road to Riches. On the 
basis of your advice, $9,800 poured in, in less than 24 
hours! John, your secret is incredible! 

J. K., Laguna Hills, CA 
“Made $15,000 In 2 Months At 22" 

“I was able to earn over $15,000 with your plan—in 
just the past two months. As a 22 year old girl, I never 
thought that I'd ever be able to make as much money as 
fast as I've been able to do. I really do wish to thank you, 
fot Sl of my Beet: Ms. E. L., Los Angeles, CA 
“Made $126,000 In 3 Months’ 

“For years, I passed up all the plans that promised to 
make me rich. Probably I am lucky I did—but I am even 


YOU CAN MAKE UP TO 


9,800 in 24 Hours! 


more lucky that 1 took the time to send for your material. 
Tt changed my whole life. Thanks to you, I made $126,000 


ткы S. W. Plainfield, IN 
*Made $203,000 In 8 Months" 
“I never believed those success stories... never believed 
I would be one of them...using your in just 8 
months, I made over $203,000... made over $20,000 more 
їп the last 22 days! Not just well prepared but simple, easy, 
fast...John, thank you for your Royal Road to Riches!” 
C. M., Los Angeles, CA 


‘$500,000 In Six Months’ 

"I'm amazed at my success! By using your secret I 
made $500,000 in six months. That's more than twenty 
times what Гуе made in any single year before! I've never 
made so much money in such short time with minimum 
effort. My whole life I was waiting for this amazing mir- 

1 M 
acle! Thank you, John Wright" R. S., Mclean, VA 


As you can tell by now I have come across something 
pretty good. 1 believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember—I guarantee it. 

Most of the time, it takes big money to make money. This 
is an exception. With this secret you can start in your spare 
time with almost nothing. But of course you don't have to 
start small or stay small. You can go as fast and as far as you 
wish. The size of your profits is totally up to you. 1 can't 
guarantee how much you will make with this secret but I can 
tell you this—so far this amazing money producing secret 
mide the prid frum oc ole ideas Ш аера наа 

Now at last, I've completely explained this remarkable 
secret in a special money making plan. I call it “The Royal 
Road to Riches". Some call it a miracle. You'll probably 
call it “The Secret of Riches". You will learn everything 
you need to know step-by-step. So you too can put this 
amazing money making secret to work for you and make 
all the money you need. 

To prove this secret will solve all your money problems, 
don't send me any money, instead postdate your check for a 
month and a half from today. I guarantee not to deposit it for 
45 days. I won't cash your check for 45 days before I know 
for sure that you are completely satisfied with my material. 


$20.00 FREE! 


There is no way you can lose. You either solve all your 
money problems with this secret (in just 30 days) or you 
get your money back plus $20.00 in cash FREE! 

Do you realize what this means? You can put my sim- 
ple secret into use. Be able to solve all your money prob- 
lems. And if for any reason whatsoever you are not 100% 
satisfied after using the secret for 30 days, you may return 
my material. And then I will not only return your original 
UNCASHED CHECK, but I will also send you an extra 
$20.00 cashiers check just for giving the secret an honest 
try according to the simple instructions. 

1 GUARANTEE IT! With my unconditional guar- 
эмее, there is absolutely NO RISK ON YOUR PART. 

To order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $29.95 and send it to: 


JOHN WRIGHT 


Dept.304 

3340 Ocean Park Віма. 
Suite 3065 

Santa Monica, CA 90405 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 

1f you wish to charge it to your Visa, MasterCard or 
Discover—be sure to include your account number and 
expiration date. That's all there is to it. I'll send you my 
material right away by return mail, along with our uncon- 
ditional guarantee. 


SWORN STATEMENT: 


"As Mr. John Wright's accountant, I certify that his 
assets exceed one million dollars" Mark Davis 


© 1928 УОНМ WRIGHT 
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and IQ Tests 


Are You 
As Smart As 


You Think? 


Take the Mensa 
Challenge! 
Test your IQ 
and pump up 
your brain 
with over 500 
mindbending 
puzzles and 
mindpower 
excercises 


Available only for IBM-compatible PCs running Windows® 
31 or higher. $29.95 (plus $4.95 shipping and handling) 
To order call: (800) 556-6778 


E-mail: orders@hepgroup.com 


Research in cities across 
America has revealed 


that money does in fact 


grow on trees. 


Parks and open spaces don’t 
just make cities more beautiful. 
They attract business and 

do wonders for the economy. 
Call 1800 714 LAND. 
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Carl Sagan: 

An Appreciation 

“NO ONE HAS EVER succeeded in 
conveying the wonder...and joy of 
science as widely...and few as well.” 

That praise was bestowed on Carl 
Sagan when he was honored with the 
Public Welfare Medal, the highest 
award granted by the National Acad- 
emy of Sciences. 

On December 20, Carl Sagan died 
at age 62 of pneumonia, a complica- 
tion of a rare bone marrow disease. 
In my experience, 
he was much more 
than a preeminent 
popularizer. He was 
a brilliant scientist 
with solid achieve- 
ments, a fiery 
defender of legit- 
imate science, 
and a fiercely parti- 
san debunker of 


the bogus and 
irrational. 


I first met 
Sagan at a meeting 


American Association for the Ad- 
vancement of Science—where he 
took part in a session on the Viking 
Mars Project. (When Viking landed on 
Mars in 1976, it was at а site he had 
helped select.) Then I interviewed 
him in Washington, D.C., after 
Mariner 9 had sent back spectacular 
pictures of the martian surface. 
Sagan had acted as head of one of 
Mariner's imaging teams. That inter- 
view, "Close-up Photos Reveal a Tur- 
bulent Mars," appeared in POPULAR 
Science in September 1972. 

Thad originally headlined the 
story “The Red Planet Isn't Dead,” 
but Sagan pleaded with me to 
change it. “I’m in enough hot water 
with some of my colleagues as it is,” 
he said, referring to the resentment 
felt in conservative scientific quar- 


Dr. Carl Sagan testifies at a House 
of the AAAS—the hearing on the future of space. 


ters over his growing fame as a pop- 
ularizer. That fame reached a zenith 
during his 1980 13-part television 
series “Cosmos,” with an audience of 
400 million people in 60 countries. 
Along the way, he captured a 
Pulitzer Prize for his book The Drag- 
ons of Eden; intuited that wind 
storms are the real source of color 
changes on Mars; led or joined NASA 
teams on a host of planetary explo- 
rations; helped stimulate discussion 
of life elsewhere in the universe; 
and directed the Laboratory for Plan- 
; etary Studies at 
j New York's Cornell 
; University, where 
{ he was David Dun- 
* can Professor of 
Astronomy and 
Space Sciences. 
He was noted 
for the vigor of his 
logic and a some- 
times slashing 
style, especially 
when coun- 
tering some piece 
of nonscience. I 
remember a 1973 
AAAS meeting at which he savagely 
demolished the theories of Imman- 
uel Velikovsky, who was maintaining 
that only a few thousands of years 
ago, Venus had repeatedly collided 
with Earth and Mars, events duly 
noted, Velikovsky said, in the Bible. 
Sagan was often heard wryly ob- 
serving that drawings of flying 
saucers never included a door. “How 
did those aliens get in and out?” he 
once asked. In his last book, The 
Demon-Haunted World, he continued 
to lambaste alien abductions, chan- 
neling, creationism, magic crystals, 
faith healing, and other spawn of 
scientific illiteracy. j 
"Pseudoscience is embraced," 
Sagan wrote, "in exact proportion as 
real science is misunderstood." 
—Arthur Fisher 
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gested. And a new class of pesticide, 
called insect growth regulators, 
doesn't kill at all. Instead, these pes- 
ticides keep an immature insect for- 
ever young and forever unable to 
reproduce. While that might not be 
as gratifying as spraying a batch of 
cockroaches and watching them die 
on the spot, growth regulators won't 
harm humans and other mammals, 
says Gardner. 


Is it true that watching TV and 

reading in poor lighting causes or 

worsens nearsightedness? 
Moonlandin@aol.com 


THERE IS NO evidence for such a 
cause-and-effect relationship. How- 
ever, unremitting close-up work, in 
which eye muscles are constantly 
forced to converge on a small, close- 
in object, can both induce and 
worsen nearsightedness, or myopia. 

Reading in dim light can degrade 
the image you see, especially if the 
type is small, but it will not damage 
your eyesight. 

If any visual activity—whether 
reading, watching TV, sewing, or 
computer work—causes eye fatigue, 
stop and take a break. 


Why do you see “water puddles” on 
hot days while driving down 
the road? 
Vu Nguyen 
VN- Yukon @worldnet.att.net 


THOSE ELUSIVE, shimmering pud- 
dles on hot highways are the same 
kind of mirage that fools thirsty car- 
toon characters and real people 
crossing baked deserts. These “infe- 
rior mirages" occur because the re- 
fractive index of air changes with 
temperature. When light rays on a 
downward path pass from a region 
of cooler air to a region of warmer 
air, they are bent upward, making 
an object appear to be below where 
it actually is. 

On a hot summer day, pavement 
absorbs sunlight and radiates it back 
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All-new SOLO represents today's most 
no-hassle, no-compromise driving equipment. 


1 ULTIMATE MOBILITY 


Pocket-sized SOLO goes with you anywhere and 
provides truly-long battery life. SOLO even accom- 
modates an optional power cord for added peace 


of-mind. 


5 Reasons Why 50L0-isthe Worlds Most 
IV. Df Advanced Radar Detestor 


4 DRIVER-FRIENDLY FORMAT 
Right out of the box, SOLO is so easy-to- 
use, you'll want to use it every time you drive. 

5 SUPERIOR VALUE 
Only ESCORT provides so much performance at 


such an intelligent price. At $199.95, can you afford 
not to drive with SOLO? Order yours today. 


2. HIGHEST ALERT ACCURACY 

With the industry's most coveted anti-falsing de- 
sign, SOLO deliver absolute highest ratio of 
true alerts. SOLO delivers real-world performance 
where it counts — on the roads you travel every day 


З TRUE CUSTOMIZATION 


SOLO* $199.55 


30-Day No-Risk Trial 
Ship/Handling extra. OH res. add 6% sales tax. 
Web site: http://wwwescortstore.com/ 


ESCORT 


Possessing the industry's first on-board computer, 5 
SOLO has a full menu of Programmable Options o 1.800.433.3487 = 
allow you to customize SOLO's features. 5200 Fields Ertel Rd. Cincinnati, OH 45249 


Department 501637 


Tur LATEST iN WEATHER TECHNOLOGY 


Now Fits into THREE LITTLE Boxes 


Davis Instruments, the world leader in affordable, professional- 
quality weather stations, is proud to announce that it has 
expanded its weather line to include the 
GroWeather system and a 

line of EnviroMonitor 

weather stations. 


B 


GroWeather™ 


ә Finally, an advanced weather station that 
@ helps you manage pest control, irrigation, 

and crop development, GroWeather calculates 

ZS evapotranspiration, growing degree-days, and over 70 
other values. Optional data logger/software stores, graphs, and 

tracks water usage, crop factors, pest onset, and more. 


Energy EnviroMonitor™ 

Now you can evaluate and manage your energy needs more efficiently. 
Energy EnviroMonitor tracks heating, cooling, and wind-chill degree- 
days, solar radiation and wind run. Optional data logger/software 
can track fuel consumption and fuel delivery schedules. 


Health EnviroMonitor™ 

It's never been easier to monitor the weather conditions 
that lead to sunburn, skin cancer, or hypothermia. 
Health EnviroMonitor displays heat stress, wind- 
chill, UV intensity and UV dosage, as well as solar 
radiation. Optional data logger/software estimates 
minutes to burn based on skin type and much more. 


е 
Davis Instruments 3465 Diablo Ave., Hayward, CA 94545 


Call for a 
free catalog! 


9229 e FAX (510) 732-9188 • sale: 


wisnet.com e www.davisnet.com e 
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Don't miss television's 
hot, new science series. 
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OTROY-BILT Tillers 


ALWAYS USE THE RIGHT 
TOOL FOR THE JOB. 


For Voy, 
The Power Tool Used By America’s |, FREE 
Most Successful Gardeners! 
Like all master craftsmen, master CATALO, 
gardeners demand d 06 
quality tools. That's 
why they overwhelmingly choose the 
'TROY-BILT* Tiller. Find out what sets 
the legendary rear-tine FROY-BILT 


ler apart from hand tools and ordinary 


— 


front-tine tillers. Send for your free 


Great Gardens 


Catalog today! Эш 3 777 neeee---------- 
Catalog 1 Garden Way Troy, New York 12180 
YES! Please send me my Great Gardens Catalog 
Call... Phase send me my FREE Great Gardens 


BILT 
-BILT Easy Pay Plan 


100-446-499 I == 


D 
or mail this coupon! T 


©1997 Garden Way Inc 


Product Available In Canada 


as heat. This sets up a thermal gra- 
dient—the warmest air sits close to 
the ground and the air temperature 
decreases with altitude. Light rays 
coming from distant objects pass 
through air of different refractive 
indices and are bent upward in a 
concave path. The water puddles 
are actually rays of blue light from 
the sky. 

When the temperature gradient 
is really steep, trees or hills that 
should be visible in the distance dis- 
appear because the rays of light 
coming from them are bent up over 
the observer’s head. 


Does the sun rotate? 
barric@aol.com 


YES, LIKE THE planets in our solar 
system, the sun rotates on its axis. 
But because it is a gaseous rather 
than a solid body, different layers 
and regions of the sun rotate at dif- 
ferent rates, a phenomenon known 


SUL 


“If high-speed trains were 
available, would you choose 
them over airplanes?" 


Here are the results: 


would choose high-speed trains 
would not choose high-speed trains 


are not sure which they would chose 


Readers who claimed they would ride 
the rails said they most liked the extra 
room in trains that allows passengers 
to walk around. They also stated that 
ground-based transport would be prefer- 
able, because of an airplane's potential 
to crash. Respondents who weren't 
sure whether they'd choose trains over 
planes were concerned with safety and 
price, hinting that they would travel the 
cheapest and safest way possible if 
travel times were comparable. 
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as differential rotation. Gas at the 
sun's equator rotates about once 


every 25 days; at the poles, it's once 


in 36 days. In general, the sun ro- 
tates about once in every Earth 
month. 


This differential rotation can be 
observed by tracking the position of 
a line of sunspots over the span of a 
month. The sunspots at the equator 
change position faster than those at 


the poles. 


What happens when you "crack" 
your knuckles? Does it give you 
arthritis? 


Casey Buboltz 
De Pere, Wis. 


THOSE CRACKS ARE the pops of 
gases rapidly bubbling out of solu- 


tion, much like what happens when 


you open a can of soda. 


Joints connect bones. The easily 
cracked joints in your fingers and 
toes are synovial joints, meaning that 
the contact point between the bones 
is surrounded by a capsule that con- 
tains synovial fluid. This slick liquid 
lubricates the joint and provides nu- 
trients for the cells inside. 

When you tug on a finger, the 
bones separate and the knuckle 
joint expands. This causes a sudden 
drop in pressure inside the joint, 
since the amount of synovial fluid 
remains constant and the capsule is 
sealed. The lower pressure allows 
gases dissolved in the synovial fluid— 
mostly oxygen, nitrogen, and carbon 
dioxide—to pop out of solution. X 
rays of just-cracked knuckles show 
tiny gas bubbles inside the joint. 

Veteran knuckle crackers know 
that you can't play the same 
knuckle twice without waiting for a 
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bit. That's because the gases have 
to dissolve back into solution before 
they can pop out again. 

The connection between re- 
peated knuckle cracking and arthri- 
tis? "It is an old wives' tale—there's 
no good evidence suggesting that 
cracking your knuckles will give you 
arthritis," says Lee S. Simon, associ- 
ate professor of medicine at Har- 
vard Medical School. The Arthritis 
Foundation agrees.» 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered, 
E-mail: AskPopSci@aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


PopularScience 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. | 
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6 WHEEL 
DRIVE ATV 


2and4 
passenger models 

No Money Down. 
As Low As $130/month 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, New York 14206 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


"gt OREGON DOME 


Custom and traditi 
Flexible spaces for act 


Complete, affordable building system 
Catalog $12 * Video $20 * Construction Guide $42.95 


3215 Meadow Ln., Suite PS, Eugene, OR 97402 
http://www.domes.com • 1-800-572-8943 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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SAVE MONEY : 
1 

1 
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Buy Factory-Direct. Do your own work. 1 
] , mow hillsides, clear ! 
land, excavate, garden, haul logs, dig ponds. 5 
Work for others for f 
Extra Cash! т 
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7 @ CATALOG - ves & pices $2 Н 
‘STRUCK CORP · ВОХ 307 - DEPT: PS0397 
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for making Ornamental 


Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
Prices and production trade 
Secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
Р.О. Box 599, Hickory. NC 28603 


Cable TV 


Descramblers 


We'll Beat Any Price! 
• 30 Day Money Back Guarantee! 
* Credit Cards/C.O.D. 

* One Year Warranty! 


Cable Discount 
1-800-684-9135 


NO NEW JERSEY SALES! 
Anyone implying theft of service will 
be denied assistance. 


- * Never be cold again! 
: * 20 year warranty 
Я * Heats entire home 

Н © Wood, Wood-oil, 
ü Wood-gas models 
x * Forced Air or 
б Hot Water furnaces 
* Uses 1/2 the wood as other brands 
Call o write for factory direct catalog 
Charmaster 
2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


58 Ways to Help You 
Qualify for the Job You Want 
ized Associate Degree. Call or 

send for free information on the 


career field that interests you most and how to train for it. 


1-800-595-5505 ext. 
CALL ANYTIME—24 hours a day, 7 days a week 
OR MAIL COUPON TODAY! — „лт 
International Correspondence Schools 
1 L , Street, Scranton РА 18515 | 
Send free facts on how 1 can study at home for the 
I career I have chosen. No obligation. CHECK ONE BOX ONLY. 1 


Free Facts about Career 
Diplomas and Degrees 

Now, at home in your spare time, 
without any previous experience, 
you can train for a money-mak- 
ing career...even get a Special- 
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SCIENTIFICS 


Now Order 
Tollfree. 


WHERE SCIENCE 
COMES ALIVE 


* ASTRONOMY 


+ OPTICS 
* PHYSICS 
+ ROBOTS 


+ MAGNETS 
* BIOLOGY 
* CHEMISTRY 
* TELESCOPES 


+ MAGNIFIERS 
* BINOCULARS 
-MICROSCOPES > MOTORS 
Our famous Astroscan* 2001 

е field telescope 


sentations and 
to any lecturers 
astronomy buti. 


FREE CATALOG 


800-728-6999 
or E-mail: scientifics@edst 


B® Edmund Scientific 


CONSUMER SCIENCE DIVISION 
Dept. A971, C911 Edscorp Bldg., Barrington, NJ 08007 
Phone:609-547-8880 ш Fax: 609-547-3292 


The amazing walk-behind brush cutter! 


The DR* FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pastures, 
woodlots, wooded and rough non-lawn areas with 
ease. CUTS tall grass, weeds, brambles, tough 
brush and saplings up to 1" thick. 
CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and sicklebar mowers. 
Perfect for low-maintenance wildflower 
meadows, European-style 

woodlots, walking paths, 

or any area you only want 

to mow once a month 


| 


Pl 

DETAILS of the DR" FIELD and BRUSH MOWER} 
‘includin; specifications of Manual- and ELEC-! 
ITRIC-S ls, and "Off-Season" Savings} 
now. in effect. There is no obligation. 
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І Box 538-WX12, Bradley IL 60915 


Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten how-to, and 
strange theories ever assembled! Write for a catalog! 


Learn how to make neon signs, 
* Tesla! rewind motors, get high power from 
coal and elec- 
* Homesteading! 
working solar cell, exploding wires, 
shortwave radios, crystal sets, Tesla 
Ц 
e Radio! е ас 
Secrets of making 
* Windpow 
H JI homesteading, survival. 
e Chemistry! эшо юк sus 
Learn locksmithing, 
* Much More! 
Much more! Finest collection of Tesla books! 
This rare knowledge could make you powerful! 
books highest quality! See what you've been missing! 
Send $1.00 (US & Canada) or $4.00 foreign airmail. 


e. Hydrogen! auto alternators and gen- 
tricity, build a 
* Booze 

Coil, Jacob's Ladder, Van de Graaff, 
booze, tanning hides, 
calculus, physics. 
Write for Lindsay’s Technical Books catalog! All 

Catalog sent immediately! Write today! 


Send a Technical Books Catalog! $1.00 is enclosed 
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Models 


Visit us on the Internet 
Www .yesteryeartoys.com 

"Fascinating Working 
Steam Models!" m 
Eai 


Stunning 34 page Colored Sed $6.95 
Refundable with order. A Great Hobby! Over 100 
Different models. Tractors, Trains, Cars, Trucks, 
Rollers, Fire Engines, Marine Model Boat Kits, 
Stationary Engines, Accessories & Parts. 


Yesteryear Toys & Books, Inc. 
Dept. PSC Box 537, Alexandria Bay, NY 13607 


SPIRAL STAIRS 


Coast to Coast Delivery 
1 Gm 
FREE ENCLOSED i Wea” 
TREAD ENDS j Teme 
$220.00 VALUE [nmm 
Save 30 % to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options. 
3'6" to 7' Diameter 
Easy To Install 
FREE BROCHURE 
Call or Write - 4 


SALTER INDUSTRIES - 


Р.О. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 PS397 


DOME 


Pre-cut dome home kits in a variety of floor plans up. 

10 3,000 sq. ft. Complete kits start as low os $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 10-pope cog ge Color video S10 more 


\ddress: ‘domehome.com 


Web 
ÆA TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


OWNA 
MACHINE SHOP 


The Smithy 3-in-1 lathe-mill-drill 1 e 
gives you all 3 basic 

machine tools in one easy- m 

to-use benchtop machine. Ma Ч 

Save time, money. For S. 

home or business. 


Call for your FREE 
Info Pak & video. 


Backed by service, training, videos, free technical hotline. 


a} 1-800-345-6342 


Machining 
Basics video} Ask for operator PS3 


Dept. PS3 PO Box 1517 
Ann Arbor, MI 48106-1517: 


+ 


` 


World's best home 
eather station* 
- only $379 


others from $179 


Features superbly ассига! 

© barometric pressure e 3-hr. pres- 

sure change € indoor/outdoor hu- 

midityt e dew point? ө wind 

speed/direction e indoor and out- 

door temperature ө wind chill 
\| temperature ө rainfall*. 

Instant ac- 

cess to: ® cur- 

rent values e 

today's highs 

and lows e yes- 

terday's highs 

and lows e 

"T long term highs 

và and lows e 

time/date for all highs/lows € rain totals+ for 

today, yesterday and long term @ alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value; 
only $379 + shp’g. (Optional sensors add'l.) 

*Even WeatherWatch Magazine (Мау, 96), 
known for its hard-hitting, authoritative re- 
views, concludes “the best we have seen.” 

Call or write for free brochures. 


1-800-USA-PEET 


or 908-531-4615 FAX: 908-517-0669 


1038-703P Doris Ave., Ocean, NJ 07712 
Visit our Home Page at www.peetbros.com 


with the easiest, 
fastest home learning 
program available. 


NO COMPUTER 
TO BUILD - OR BUY! 


Just imagine being part of a hot new 
programming team: Developing eye-popping 
new computer games ... creating stunning 
graphic simulations ... working with state-of- 
the-art animation, virtual reality, multimedia 
CD-ROM technology 
Program Like A Professional — Fast! With no 
previous experience you can be programming 
like a pro in powerful computer langua; 
like QuickBASIC ... Visual Basic ... and V 
C++ ... faster than you may think 

Call Toll Free Now for FREE Information Don't lose 
another day! Move ир irum high-tech 
earning level now, simply by learning at — E 
home in your spare time. Asa computer ~“ 
programmer you'll be riding the wave of the 
future! Call right now! 
Mail the coupon for FREE information! Or, call toll free: 


1 -800. 375; 5505 ext. заво 


YES! end me FREE information about how I can keam computer programming 1 
! levi ICS. THERE IS NO OBLIGATION. CHECK ONE ONLY! В 
1 


H COI QuickBASIC C 37 Visual Basic — C136 Visu: 
з 
1 1 
eu | 
State ip 1 


Unbelievable detailed High-Tech illustrations 
of the Worlds most advanced aircraft screen 
printed in brilliant colors on the Front & Back 
9f the Finest HeavyWeight Black 100% Cotton 
Tee's or printed Front Only on 90/10 Black 
Heavyweight Sweats. Each T-Shirt boldly 
depicts its aircraft in two different. views & 
backgrounds. 10096 Guaranteed ! 
T-Shirts: S-XL $18.50ea. 

XXL $20.50ea. 
Sweat Shirts: L-XL $28.50 
Available Designs: 


‘Sweatshirts only avallable in 
designs with # shown before them. 


A-10 58-71 
AV-BB AH-64A-D 
B- «рае Shuttle 


2 
italog 


Delivery: 
Allow 2 to 3 Weeks! 


C17 or. a 

Shipping: Add the following; 
First Shirt Ea. Аа 

USA $450 $100 

CANADA $4.50 52.00 

OTHER 511.00 $6.00 
F-18C/EF Front 


100% GUARANTEE. customers can cal fres 


ALIW BOMBER 


7 y ORDER SI SHIRTS 1 TODAY! 


> Quan Salt 
A dopke Delven sı redit card 
tol 


e, Or 
Eoo карри 
7.45% sales tax. 
800-272-7171 


Overseas/Canada (602) 966-7384 


Dept P3, Box 64473, Phoenix, Arizona 85082 


Diameters 4’0” to 6'0” 
ЗАЙ дек Construction 


meters 4'0" to 6'0” 
Saving Cast Aluminum 


` Call for the FREE 32 page color catalog: 

1-800-523-7427 ex. r 

at http://www.theironshop. 
Showroom/Warehouse Locations: 

Broomall, PA (610) 544-7100 


Ontario, СА (909) 605-1000 | Chicago, IL 
Sarasota, FL (941) 923-1479 | Stamford, CT 


The Leading Manufacturer of 
Spiral Stair Kits™ 


Houston, ТХ (713) 789-0648 


. Made in the U.S.A. | 


ате 


1 Address, 


The Iron Shop, Dept. P837. 
Rd., Broomall, PA 19008 


| Dot; Range 150ft; Black ink; Velvet gift box 


TRIMMER on | Dot and line; Range 150ft; Velvet gift box 
WH E. E. L S 1 Simultaneously use torch and radio; 


Simultaneously use siren and radio 


Rolls “light asa feather” @ | | 
on two BIG WHEELS! & | Seto alarm mode or intruders: >1 1008 
TRIMS far easier, better, more re Sion ао DU Song x, 
precisely than hand-held trim- Vet Panga aS KANG 20 deg 
mers. Plus MOWS everything 
from whole lawns (even wet!) 
to tough waist-high growth with 
ease! Rocks, roots, stumps, etc., н. 
do it по harm because ће “DR” E y 
has no steel blade to bend or 
dull. Perfect for ALL mowing D »: 
and trimming around smaller 
properties, vacation homes, 
etc., or for finish- 
up mowing/trim- 
ming after riding 
mowers on 
larger parcel 
А delight for 
anyone E 1 | 


| [ Extra large 3 line display; Calles name, 
number, time and date; speakerphone; 
Over 20 other functions 


Disguise your voice on the telephone 
to protect yourself or to fool friends | 


with instructions to install TABCO parts. 


MBC (216) 729-5151 


11655 Chillicothe Rd. + Dept. PS + Chesterland, OH 44026 


GSA# GSO7F-5372A 


i SUNVISION=: ote 
to use! 


tric ا‎ Models, "Off- 
Season” fect, and 30-Day Risk- Ed 
1 Home Trial. There is no obligation. 1 
1 H Hand-held ELECTRONIC INSECT CATCHER 
1 Name. # L f U.S. and other country patents/AS SEEN ON T.V. 
Electrify insects instantly! 

Toll free 24 hour credit card line E odere ا و‎ 

Р.О. Box 24746-PS3 Tempe, AZ 85285-4746 CDN 4699545995 ЗАН (неги aot included ) 30 day money 


| Address 
1 
City State 


z lease add item back guarantee 
П ШР | " SEO) CGH pes: ma , Send Check or M/O to: TRIWIN NOVELTIES LTD., 
1 To: COUNTRY HOME PRODUCTS", Dept. 2390 $2.00 for each additional item. ox Dept PS3, P.O. Box 20060, 4899 Leslie St, 
1 — Meigs Road, PO. Box 25, Vergennes, VT 05491 1 k North York, ON MAJSEA, Canada 


То order call: 1-800-391-0122‏ ع 


or fax: 416-498-7604 www.triwin.c 


Set up complete foundry! Build a low-cost, high-temp 


furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- wn er 
to, & secrets! Highest quality how-to books, new and Now you don't have to worry about tremendous ч 
old, show you how! Write for а complete catalog! droughts or water 1 
Е | rationing.Since 1962, 1 
| thousands of gardeners and 1 
Blacksmithing and forging g CENTER UNE ~ homeowners around the H H 
manuals, books, plans, „М world have discovered the шү. ш Жын | 


Hydra-Drill™ secret. They 

drilled their own wells! You | 

| ы can, too. Call or write us 

|| Е today and we'll send you 

| МИЫ. free package of теа, Pew Cost, Instant А НО 
information about drilling | Background Music from Orig 


" Recordings! Does Everything Karaoke 
| vourown well winte | P E 


w, more! Learn to Ask 

saw, more! Lear 

restore mêtinê tools, spin metal, | about ou 
more! Build one-lung gas engines, | How To. 
Stirling & steam engines, boilers, video! 

knives, more! Watchmakers' hand- | 


book, locomotive construc-| | Call Today for FREE Water Well 


tion, carbon arc torch, scroll 


saw, more! Write! Drilling Information Package 


Mole Bx yourpestonaf сору ‚чш mu mum mum um чш Num Uum uam 
ofourgiantmetal working cata- non I | 
fog! Learn secret skills! Hun- ре 
dreds of guaranteed quality 


ÛJ YES! sendthe FREE INFORMATION PACKAGE and the. 
Rios gue HOW TO DRE YOUR OWN WATER WELL. | 


projects, and much more! 
Write for a catalog! 


BUIIDA 
LATHE! 


Build a metal cutting 
lathe, shaper, mill- 
ing machine, sheet 
metal brake, band- 


Thos Vocal Eliminator" 

Free Brochure & Demo Тарс 

LT Sound Dept PS-1 

7988 LT Part З 

Lithonia. GA 3 1 
i4 Hour Demo/ 


st 


F 

books! You'll be amazed! Send | І 

$1.00 for a complete catalog TODAY! Do it NOW! І 
ъ 


Prt ame I 


SEND YOUR NAME AND ADDRESS TO: 


МЕТА BOOKS 


Box 538-ETY, Bradley IL 60915 


[E 1 


[027 1 


Prone (most have) "61957 Desphock. 
m uA мин шин Eum Rum шиш Aum ниш Gu юш 


А 


Ws esos gee 


"Groat tor Workshops равоне бакаа or Tomp. 
reat ч 
Shelter, Gov nt & industrial Contracts, Greenhouses & M 
Covers last to 20 years. 
; 929 пото eG M up to 30h Any Length p 

W ica, Rain, High Winds, Sun, Sap & emt ей 

‘Assembly & Anchoring. 

IHIPPED TO YOUR DOOR! 
| DEALERS WANTED! 


` COVE AMAT. 


ALL WEATHER SHELTERS 


a> NU-TEK Cable TV 
А ELECTRONICS Pons Details 


Leading the way to excellence 


NU-TEK ELECTRONICS 
offers all major brands of 
cable TV equipment 


Prelude 


* Factory Installed Descrambler 


Ts © 125 Channel Capacity (1-125) 
e Sleep Timer 
© Advanced Parental Control 
© Audio/Video Ports 
Я к • Volume Contro/Mute 
© Favorite Channel Memory 


[¥ 30 Day Money Back Guarantee 


[¥ 1 Year warranty 
(less shipping & handling) 


NU-TEK offers REPAIR SERVICES for all 2 

brands of cable converters & descramblers. v 

Call (512) 250-5031 and press 4 p^" 
ERIT 


for our technical support department. 
Call for your FREE catalog ог we are on the -+ 
Internet at http://www.register.com/nutek. Ups 


Open 24 hours 
[« ]£] 1-800-526-8835 


INTELEStAR 
Iy 


UNIVERSAL CABLE} VERTER & 


DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA” *JERROLD* *ZENITH? 
PIONEER?” *STARGATE* ®INTELESTAR® 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


1-800-835-2330 


23% Order by C.O.D., Check-Via-Phone or VISA / MC 


Please have the make and model # of the equipment used in your aroa. 


CABLE T.V. 
CONVERTE 


DESCRAMBLERS 


CLLLPPUYS 


7 Inds Ra. Oma, NE 14 


aee alg a 


Friendy Service. 
FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 


CABLE TV CONVERTERS 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Converters & Descramblers 


Сан 1-800-715-6789 


*Panasonic* 
*Jerrold* 
*Pioneer* 


30 Day Money 
Back Guarantee, 


FREE Catalog 


ustin, TX 


Take a LOOK at the exciting new 


INFINITY 3000 


= 125 Channels (800 Mhz) 

* Replaces all Major Cable 
Company Equipment 

* 30-day Money-back Guarantee 

* 1-Year Warranty 


CALL TOLL FREE FOR DEALER NEAREST YOU! 


CAD mmm 
DIGGER bist. y 
ИТЛЕ aN 
"No machrng- Cartowabe 


jal Dealer Prices! Compare our Low 
Retail Prices! ‘Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 
ж WE'LL BEAT ANY PRICE x 
Sorry no N.. sales. Dealers Wanted, 


| 2 SEAT BIKE 


Drives Like a Car! 
Easy to Pedai 
Multi Speed 

Street Legal |. : 
Cargo Carrier — 
1.2 & 4 Seater 


t 
Free Literature 


RHOADES CAR (615) 822-2737 Ext. 5796 


SAWMILL $3795. 
FREE INFO 


Norwood Inc 
90 Curturight Dr. 
Unit 3 
‚ Amberst, NY 14221 
1-800-661-7746 
Ext. 101 


COPY RENTAL TAPES WITH OUR 


2 VIDEO STABILIZERS 
100% MONEY BACK GUARANTEE! 


FREE Cable TV Catalog. 


N 
= 


TOLL FREE 
(1-800-231-0793) 


ers) G 


TN Cable Deserta 


any rertabought 
‘Powe’ Cordand RC Pu redd 


CALL NOW! FREE Day ral 


ON KEY 
Works With Most Locks 
Amaze Your Friends. 


TIRED OF DRILLING ALL THOSE HOLES? 


Put your cordless screwdriver to work! 


“Wolds #60 to 80 dril bits 
* Works with cordless 
ш 


* Mate in USA 
ALCO PRODUCTS * Patent Pend. 
312 Hunter Forge Road 


Macungie, PA 1806 bre Direct - 
Ph: (610) 845-7300 3835 + $3.00 S/H 
Fox: (610) 845-7301 * Credit Carts Accepted 


DISCOVER THE AVANTAGES 
OF STEELMASTER’S 
MASTERCREDIT PLAN 


[Save on Select: 
25x36" 30x48 
482-8120. 


Jamming Me Il 
j The War Continues. 
Allmajor brands of Cable TV Equipment 


Stargate SST 


— converter & descrambler 
startingaslowas 


Mio $1995 


ZE 800-215-9412 $ 
(512)257-2552-fax 257-2980 

IMAGE ELECTRONICS 
100 E. Whitestone #296 Cedar Park, TX 78613 


FREE Trial 
FREE Catalog 
We Beat 
ANY Price ! 
VISA - M, 


1-800-535-1843 scoren con 


DEALERS WANTED 
EARN EXTRA $$$ 


CABLE TV 
RO ENT 


DT WWE WILL d 
МАТЕН OF ЌЕАТ 
} ANY ADVERTISED. 

OR WHOLESALE PRICE! 
SAVE SSS - DON'T RENT 
CALL FOR FREE CATALOG! 

Pioneer 

Century 

Panasonic 

Scientific Atlanta 
more! 


Call AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Credit Cara Orders Only 
18004274867 


SAVE $100'S - EVEN $1000'S 
on premium CABLE TV EQUIPMENT. 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


| N B 3| A NM t L t | 


Add tens of years of AAA credit in your credit file |" 
OVERNIGHT. 100%. Lega FREE DETAILS | 


ға, DMV (pun r E 


PO, Box {5574 
Beverly Hills, CA 90209 


EASY AS 1.2.3! TONS OF EXTRAS! 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place 
- Freo Literature 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


INDEPENDENT ELECTRIC SYSTEMS Dis- 
count Catalog $4. WINDPOWER, 13569-PS97 ®] 
214TH Road, Holton, KS 66436 913-364-4407 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-83, Seminary, MS 39479 


ра! 
“Jerrold. Scientific Atlanta. Zenith 
Pioneer. Panasonic, and More! 
+30 Day Money Back Guarantee! 
“ * Year Warranty! 
an BEST PRICES IN TOWN v 
Credit Cards Accepted! 


New DECLASSIFIED Free Energy Generators. 
Plans. Energy Research, Box 1514, Jackson, 4. 
CA 95642. 


NEW FREE ENERGY! Fuel-Less 350hp En- -| 
gines. Creative Sciences Box 8001 New Albany, 
IN47150 


SAVING ENERGY SAVES MONEY! Award 
winning inventor explains techniques for home, 
business and vehicles. Free information! FAX 
540-665-2025, or write: ATLAS, 685 М. Loudoun 


St., Wine, VA 22601 
o3 эт 


ERNATE ENERGY 
SAVERS 


ОГАН, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVINGS CATALOG! 44 


saving source! $2.00 postpaid. Solar Compo- 
nents Corporation. Dept. PS, 121 Valley St., 
Manchester, NH 03103. 603-668-8186, http:// 
solar-components.com 


FREE HEAT from WASTE OIL 


‘Smoke and soot tree. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other building 
gi Forge, loundry, and other uses. 
Send $5.00 (relundatle) for de- 
tailed inlormation & order blank 
lor plans for burner, heater unit 
and foundry furnace. 


Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
140,000 BTU MT 59442 


AUDIO/VIDEO EQUIPMENT 


REPAIR FOAM ROT _ 
YOURSELF! 


+ Save $$$ worgnai iat 

+ Kits oft any speaker—Advent, AR, 
JBL, Bose, inin, EV, өк. 

+ Surrounds, adhesive & inet. 
MC/VISA/Discover—no CODs 
Cal w/make & model for best price 

+ Phone 24 hrs. 704-697-9001 


or To Free 800-747-3692 


Box 1088 Fla Rock, NC 2 


AUTO SUPPLIES & 
EQUIPMENT 


Book of ALTERNATOR/Generator Rebuilding, 
Box 26044, Las Vegas, NV 89126 
http://www.bluehawk.com/-d.hulet/repair.htm 


SAVE 25% ON GAS! GUARANTEED. DOUBLE 
ENGINE LIFE! ELIMINATE KNOCKING. SAFE. 

NO PTFE, MAGEE, 39155PS ALDIER, ALDIE, 
»VA 20105. FREE CALL: 1-888-763-4454. 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 

motorhomes, furniture, electronics, computers, 
"etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4943 Ext. S-20025. 


STEPP 


AUDIO TECHNOLOGIES 


CORVAIR PARTS- 10,000 parts, 550 page 
catalog- Rushed $5.00; Clark's CORVAIR 
Parts, Box PS, Shelbume, MA 01370, 
419-625-9776 


‘SEIZED CARS FROM $175 Porsches, Cad- 
illacs, Chevys, BMW's, Corvettes. Also Jeeps, 
WD's, Your area. Toll free 1-800-218-9000 Ext. 
A-6586 for current listings. 


AVIATION 


BACK? CK ану 


aircraft in a week. Takes off from 
level ground unassisted in a few 


steps.) Hoes gres Pis 
in car trunk or take it on an 


airline. Complete detailed 
informative with sources 
for aircraft, kits, parts ... even 
plans to build your own. Now 
only! $19.95 at: EASYUP 
1089 Medford center #244sd 
Medford OR 97504 USA. 
|Check us on the Web at 
http://wwwcwave.net/easyup: 


BOOKS/PUBLICATIONS 


CRAFTING FOR DOLLARS. Тит your hobby 
into serious cash. 293 page guide to building 
abusiness from the hobby you love. $14.95 + 
$3.00 S&H. MC, VISA accepted. Brown & Sons, 
1790-10 E Market St, Box 102, Harrisonburg, 
VA 22801. (540) 289-9233, ext. 509. 


FREE ENERGY IS POSSIBLE! “SPACE 
POWERED GENERATORS" DETAILED! COM- 
PLETE 192 PAGES MAGNETICS REPORT. 
JUST $27.77. SJL PUBLISHING, MAGNETICS 
DEVELOPMENT, HANNA, IN 46340-0047. 


SNOOPS. GET INFO ON ANYONE! BOOK: 
$20. PO Box 10179, Southport, CT 06490. 


FUN! PROFIT! Aviation “Pioneers” needed. 
‘Opportunities unlimited book. Free brochure, or 
send $19.95 today. Satisfaction Guaranteed. 
Lee J. Stangel, 1528(301PS) S. Koeller, Os- 
hkosh, WI 54901 


BUSINESS OPPORTUNITIES 


$1000'S WEEKLY/ Immediate Results. FREE 
INFORMATION. Write ORMAN, INC. BOX 
323-5, TAUERNIER, FL 33070. Or call, 
305-852-4395. 


$1,800 THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send SASE: J.H. 
Enterprises, Dept. PS3, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
‘At Home. No Copyright Violation. Free Startup 
Information. CMS Video, 210 Loma Square, 
#163BSF, Birmingham, AL 35216 


Омет тот Windspire 
РО Box 145 + Dept S 


Long Green, МО 21092 GE (410)836-6824 


BEER/WINEMAKING 


Ahh, Homebrew! The Homebrew Experience 
has color catalog. 1-888-BREWGUYS 

Web: http//www.brewguys.com/welcome.htm 
Email: brewguys @brewguys.com 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, МО 
p 63334-9350. 


AVIATION 


ist, easy construction! 


т 


(6-Y Construction Piar 
‘Only $24.95 
(Ada $5 posh Foreign add 56 


VORTECH, ine. 
PO Box 51Т-А 
Fallsion, MD 21047 


[шг 24-hr. Orderline: (8E) 


Emos ош: $10 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
^ Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


BACKPACK POWERED PARACHUTES and 
certified training. Call PARABORNE AVIATION 
toll-free today! 1-888-636-9111. 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


THE COMPLETE GUIDE TO HOME BREW- 
ING. COMPLETE INSTRUCTIONS AND FOUR 
BEER RECIPES. $3.00. STERLING PUBLISH- 
ING CO., 604 SOUTH 8TH AVENUE, STER- 
LING, CO 80751. 


#1 MONEY МАКЕН Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS37, 
‘SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 


Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 


Leam how a 3 minute repair can earn 


you $1200/week! 

cALL Now! 1-800-695-6224 
FREE REPORT! 

NVS/OPTIKLEER, LYNN, MASS. 01904 


$2000 weekly!... Assemble products at home. 


Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
:800-657-3378 or (303)654-7115. 


$28,000 IN BACKYARD! Growing new spe- 
cialty plants. Free booklet. Growers, Box 
2010-PS, Port Townsend, WA 98368 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, practical Free information. 
Planters, Box 681804, Franklin, ТМ 
37068-1804. http.//Www.mayhillpress.com 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BETTER HEALTH 


Parasites!!? Free cassette explains Intestinal 
Cleanse. 362 Saint Раш St., Burlington, VT 
05401 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
— FIBERGLASS — SUPPLIES - All Types, Ай 
ез. HUGE CATALOG -- $3.00. ($5.00 Prior- 
— BOOK “Boatbuilding” — $6.00. CLARK- 
16-7 Aqualane, Tonawanda, NY 
14150. (716)873-2640. 


$500 a day. Just mail two letters. Rush stamped 
addressed envelope. Colossal Box 040215-PS, 
Brooklyn, NY 11204. 


$500 DAILY! Mailorder expert reveals FREE 
secrets. Evan Ent., 88 Willow, Waterloo, Ont., 
N2J1W2. 


6.1 MILLION people will see your ad every day! 
Internet advertising, under $1/ day. Send SASE 
to AOS, 22511 Stator Ln., Saugus, CA 91350. 
Email: hopkins @ smar et 


A SECRET TO BUYING ANY BUSINESS 
WITHOUT INVESTING ONE CENT. GUARAN- 
TEED! Exciting free recorded details. 
1(800)358-2802 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd.,. North 
Hollywood, CA 91605. 
http://www.mpowers.com. 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Box 1804/PS7, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
310-630-6258. 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 
Brokerage. Property ‘Acquisitions. 
1-800-989-0151 


USINESS OPPORTUNITIES 


FINANCIAL INDEPENDENCE, HOME- 
BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


FREE! Tum any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549, 909-659-9757 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 


PLY, BOX 4157, 
78523-4157. 


BROWNSVILLE, TX 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association- 
PS397, Alexandria Bay, New York 13607-0250 


MAILORDER PROFITS. Sell Books, Tapes! 
650+ Titles. Free Wholesale Catalog. Mascor- 
PSC, Box 110, Laurel, MO 20725. 
(301)490-377 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS397, 
Alexandria Bay, New York 13607-0127. 


MAKE A FORTUNE IN MLM Free Report shows 
you how. Call now! 1-800-656-6397 ext.326, 
www. prostepine.com 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
PHONE: 717-489-3292. 


MONEY MAKING MACHINE, Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits, 80 509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S3. Seminary, MS 39479. 


NO SSSSCAPITAL?- NO PROBLEM! YOUR 
OWN HOME BUSINESS! FREE INFORMA: 
TION, WRITE TODAY! CHANSON PUBLICA- 
TIONS, 113-P03 RYE ROAD, ROCHESTER, 
NY 14626-3605. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American. 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


STAY HOME! PROCESS MAIL! PAY 
WEEKLY! GUARANTEED! DETAILS: RUSH 
LONG S.A.S.E.: MARKETING/PS, MAPLE 
GLEN, PA 19002-8009. 


WE BUY newspaper clippings. $781.29 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canadi 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder 
dale, FL 33351 


BUY IT WHOLESA 


39,457 Products, Factory Direct.. TAIWAN, 
HKONG, MEXICO! Save 500-900%... Echo, 
Box 739-C37, Shalimar, FL 32579-0739. 
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BUY IT WHOLESALE 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-602-375-2979. 


CABLE EQUIPMENT 


Cable Descramblers and Tum-on Chips. Pio- 
neer; Jerrold; Tocom; Zenith; Scientific Atlanta. 
Hudson Tech Inc: 1-800-577-5617 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614Р, Big River, CA 92242 


Unique, Wholesale Products and Name Brand 
Closeouts. Free Catalog. 1-888-212-8992. 


CABLE EQUIPMENT 


ATTENTION! DESCRAMBLER you build your- 
self. SEVEN SIMPLE STEPS with RADIO 
SHACK PARTS!! FREE Descrambiing meth- 
ods. BONUS!!! + more. Send $8.00: S.L.C., 
Р.О. Box 2198, Fullerton, CA 92837. 


BD Electronics. 

Converters, Descramblers, RF Testers. Call us 
last, and enjoy the savings! 1-800-484-1780 
Ext,4705, 


30 DAY TRIAL 


| * TV Cable Converters 


* “Full Viewing” 
* Descramblers 


CALL NOW! 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bulle ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators. 


MUCH МОНЕ! DEALERS WANTED. 
1-800-449-9189 ANYTIME. 
CABLE BULLET “TERMINATOR/ 10. 


BUSTER.” Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024, 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards, 888-443-9185 


SPECIAL OFFER 


PANASONIC 
CONVERTER 
and 
SEEMORE 
DESCRAMBLER 


$99.00 
(min. order 10pc) 


800-839-8491 


NO FL. SALES 


SOUTHERN ELECTRONICS 


CABLE CONVERTERS, Test Chips. Money- 
Back Guarantee. 1 Year Warranty. 
JCB ELECTRONICS, 1-800-579-3285. 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389. 


CABLE DESCRAMBLER. Programmers & 
Chips. FREE Bullet Buster & Undetectable 
Circuit. Habla Espanol. 1-800-435-0523. 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS! 1-800-818-9103. 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** |. 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
МОМ -FRI- 8AM-7PM - SAT 10M-2PM-EST. — HTTP://WWW.800-GOCABLE.COM 


VISUAL COMMUNICATIONS INC. 
FOR ORDERS 1-800-GO-CABLE 
Н. SUPPORT 717-620-4363 SORRY NO PA SALES 


(ESTABLISHED 1976] 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www.scramblingnews.com 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE EQUIPMENT 
& CHIPS 


CHEAP 
1-800-808-9511 


SE HABLA ESPANOL 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.LG.S; CUBES; JERROLD; PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. МСМІЅА/СОО, NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


RFT/TMG 


$60.00 


WORKS ON ALL JERROLD SYSTEMS 
E-Mail: cbi aol.com 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


ipment 
| барше Set-Up Tech Line Trial Period 
* Quantity Discounts Available 


PC ELECTRONICS 1-300-675-7125 


|' All Major Brands 


* Never Rent Again 
and Save 51005 
* UPS * FedEx * COD 


CABLE DESCRAMBLERS & TEST CHIPS. А! 


models... lowest prices. Available overnight. 
Chipsmart,  1-800-208-0688/ ТЕСН, 
954-474-6410. 


CD IS NOW SELLING CONVERTERS/ DES- 
CRAMBLERS DIRECT AT WHOLESALE 
PRICES. 30 DAY TRIAL. QUANTITY DIS- 
COUNTS. 1-800-842-9670. 


CLEAR IMAGE HIGH- TECH VIDEO 
CLARIFIER. Removes all Video Copy Protec- 
tion. 1-800-495-6888. 


DESCRAMBLERS.. CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00а.т.-8:00р.т. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE WITH SIMPLE CIR- 
CUIT. EASY TO BUILD. COMPLETE UNIVER- 
SAL KIT WITH FREE BULLET BLOCKER. 
$20.00. 1-800-522-8053. 


Link Yourself To The Future With Our Exper: 

lence! Cable TV Converters And Descrambiers*’ 
Quality, Service And Satisfaction Guaranteed! 

VisaMC Amex C.O.D. Accepted. Quantity Disa. 
counts. CABLE LINX, Inc MPLS, MN 

1-800-501-0095 


THE CABLE STORE 


Cable TV Converters & Descramblers 


ABSOLUTELY THE 


LOWEST PRICES 
NOBODY BEAT US! 
All Brands * Money-Back Guarantee 


1-800-390-1899 


RSP AND ASSOC. SUPER BLOWOUT CHIPS” 
SALE!! ALL CHIPS $11.00- $18.00. NO MIN. 
NOCA. 1-510-278-3615. 


SHH.. BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. BUYER'S: 
ASSOCIATES, 1-800-889-5139. 


Р) 


Tuy Direct From the Wholesaler. 
‘We wil MATCH or BEAT any Advertised. SAVE $$ 
"Тосо * Pioneer * Jerrold * Zenith * Century * Ponasonic AND MORE. 
"| 
30 DAYS MONEY BACK | ® 


TEST CHIPS, GUARANTEED QUALITY. $30- 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 
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FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1: 2 


LOWER YOUR CABLE 
BILL NOW! 


'Converter Box Catalog 
Open Every Day! 
CHANNEL SURFERS TE, 


CABLE EQUIPMENT 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrámbling Methods 
that COST NOTHING To Try, Included. BO- 
NUS! Outrageous Report showing how people 
steal electricity. without getting caught. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
"s, 1-281-922-9512 Any Time! 


‘The Ultimate Cube!” External Test Activa- 
for all brands, works everywhere. 
(718)768-4963. 


DO YOURSELF 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE- HAVE EVERYTHING! Catalog $5.00 
Р.ЕР. Box 930024-S, Norcross, GA 30093 


We sell for experiments. light-shows, 


& Industrial applications. Learn about! 
with our plans, books and kits. 


HITP:/WWW.PWEB.COM/MWK/MAIN. HTM] 
K CALL FOR YOUR FREE 
LASER CATALOG TODAY! 
709) 278-0563 

207) 275-4887 


NA 


CORONA 20 гах, 


Tocom 5503, Zenith 1622, SA 8580, Pioneer 
5130- All $139. Visa. 1-800-500-9825. CFT 
8600- $249. Dealer Pricing. 


UNIVERSAL DESCRAMBLER. $129.95 « $5 
S/H. VISA) MC/ AMEX. FREE CATALOG. 


Electroman, Box 24474, New Orleans, LA 
RE 
ADVANCED SCIENCES “AHP 
“28th Century Technology Today" fie. 


Time Travel - Invisibility - Levitation - Ri 
dionics - Mind Power Devices - Hidd 
Technology - Courses - Hundreds of Prod- 


wisi! Catalogue $4.00 


P.O. Box 2917-P, Palm Springs, CA 92263 
Phone (619) 327-7355, Vs, Mc, Amex 


CB RADIO/ 
SCANNERS/RADARS 


POLICE - FIRE SCANNERS, CB'S, MARINE, 
2-WAY, ANTENNAS, HPR, BOX 6211365 
LITTLETO! 


COMPUTERS/SOFTWARE 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000. 


The Most Extraordinary Spy Catalog in the 
World! On the internet. 
http://www.spectre-press.com 


Surveillance Devices ! 


#2 12 Hour Telephone Recorder 
4 > High quality. jong - play} 
EU a Гы 

x ~ ip to 12 hours of conversations on| 
[599.95 


into telephone jack! Records 
"a sje cassette. Recordng starts and 
Smallest transmitters offered anywhere! 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT i" COPIERS. 
it's easy SAVE OVER 75% 
Er 


| ڪڪ 


D YOURSELF 


TELEPHONE 
SURVEILLANCE DEVICE 


IIS 


52 Melba 


COD'S ок 


EDUCATION & INSTRUCTION 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEB109. 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE, 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKB109. 


M 
INCORPORATED. Order or information| ARE , COMERT 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, Е! VERANO, 
СА 95433 800-635-3493 
http://www.upholster.com/vue 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera 
wlaudio $199.00 * Hidden Video 
* Wireless Video * Electronic Kits 
Shotgun Mics * Vehicle Tracking 
* Voice Changers * Bug / Phone Tap 
Detectors * 7 & 16 Hour Telephone 
Recording Systems 
* Locksmithing * And Much More!!! 


Wholesale / Retail 
FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


POBox 337. Buffalo NY 14226 (716) 691-3476 


{© Cybernetic Ear! 
Enhances normal hearing 3 04те! | 
[Adjustable volume control, is easily into 
either ear. Many, many uses { A 
ICYBEREAR Ready to Use .... $19.95 V. 


Handheld Sonic Blaster Pistol | 
Rids areas of unwanted pests. Great for bams, 1, 
etics, cellars, gardens. Trains and conditons wid / 
land domestic animals. PPP10 Ready to Use $69.50 


Ges eee 

MD-250. Ty & Powerl Room Transmiter Ki 

Micro Dot те size of a dime! Professional qualty| 
Ai id dE M PN MI 

$44.95 

Mat 


ost transmitter offered! 
"hidden in a dual modular adaptor. 

fransmits both sides of conversation to 

[any FM radio up to 1/4 mie. "паркі" 

Uses phone line for power & antenna! 


Video Cameras! 


Utram 

meras hidden in smoke 

= alam or alarm clock your choe. 

High quality B/W win 420 ines. Drect 

$189.95 е. ксл рк output of audo and video 
Visa/MC orter ine: 


no кезмет 1 800 594 1047 


85-1490. Internet - http://www. why.net /home/sr/ 
Seymor-Radix Inc. Box 166055-P Irvina.TX 75016 


TC-T0 


Mile Voice & Telephone 


High , Super sensitive, easy 4o-assemble 
kits, FMXt / TELXI - 2 Units 

Window 

Bounce 


d 
Listener ‘Aim at window and listen to 


Laser 

sounds trom reflected ight. CAUTION - Not for ilegal 
use. LWB3 Plans... $10.00 (edible bar purchase) 
LWB30_ Ready to Use (eqs video pod... $199.50 


MC, Visa, Check, Cash, COO 
ITION ерои? Dept PS8 

PO Bart Amherst NH CST 

Orders 800-221-1705 Рант HRB4THTO 


CASINO RESEARCH TEAM discovers abso- 
lutely proven system. Verifiable $600« dally. 
Literature: 1-800-341-5446. 


TLEARN ELECTRONICS! ! 


[| Home study. Make excellent 
eee 

і ws lighting and sound. [ 
GE 

1 


\ alarm systems, and much more! 


The School of 


Electronics, Dept. ELC109 
[LPC 6065 Roswell а, Авага, GA 30328 
= —— = = oo 


HOME INSPECTION. Study Course. FREE 
Literature. HRS, РО Box K, Chester, VA 23831 
(800)494-6775. 


ELECTRONIC SUPPLIES 
& EQUIPMENT 
BIOLOGICAL HAMMING. 
Beni е биат dime 
ر سس‎ aed Or cuties gei 
form stones or | arteries? 

une nodes oc) Hot 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1-800-377-6000 EXT.6055. 


HELP WANTED 


EARN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME! GUARAN- 
TEED! 1-800-377-6000 EXT.6050. 


HOME COMPUTER USERS NEEDED. $45,000 
income potential. 1-800-513-4343 Ext, B-20025. 
Call for details. 


Learn it now! Over 7,000 Videos & CD-Roms. 
“SPECIAL INTEREST VIDEO COLLECTION.” 
Send $5.00+ $2.00 S/H. Smart Videos Inc., Box 
22062, St. Louis, MO 63147. НТТРУ/ 
‘wow. totalmarketing.com/smartvds 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training, Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
соте! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


PRIVATE INVESTIGATOR HOME TRAINING. 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE INFORMATION. 
1-617-721-4292. GLOBAL, 171C PARK ST., 
STONEHAM, MA 02180. 
http://www.pvteye.com. 


UNIVERSITY DEGREES WITHOUT CLASSES. 
Bachelor's, Masters, Doctorates. Accredited, 
inexpensive, convenient Free brochure. 
BEARS' GUIDE, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
Surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http:/www.visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


| 


DEBT CONSOLIDATION FREE! Cut payments 
up to 50%. Reduce interest. Stop collectors. 
Immediate Confidential Help. NCCS Nonprofit. 
1-800-955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 N. University Drive, #303, 
Tamarac, FL 33321 


FREE CASH GRANTS! NEVER REPAY ANY 
PURPOSE. THOUSANDS OF SOURCES. 
CALL FREE. 1-800-338-4398. 


Learn to fix computers! 
| Home study course. Train to earn 
great money repairing, instaling, 


| 5сһоо! of РС Repair, PCDI 
Dept. JJC109, 6065 Roswell Rd. 
[ET LI 


VIDEOTAPES. 1,500 educational, informative 
titles. Free catalog. Nova Sales, Dept. PS, 
Box 236, Bradley, IL 60915. 


ELECTRONIC SUPPLIES 
& EQUIPMENT 
ELECTRONIC Project Kits. 1-888-GO-4-KITS. 
‘www. gkits.com 


QUALITY KITS, 292 Queen St, Kingston, On- 
tario K7K 1B8. 


FREE CREDIT Repair Guide. Remove Negative 
Statements. Reestablish your credit. $5.95 S/H. 
Derick Sims, Box 63, Beaumont, TX 77704. 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


BILLIONS | 
CALL (24 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601; ext.BF6050 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME- 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
it's no. problem! Licensed/Bonded since 1977. 
Applications to: $50,000. Not loan company. 
Town & Country Acceptance, 
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FISH/PETS 


LIVE SEAHORSES. One pair $12.90. Two pairs 
$18.90 postpaid. Live delivery guaranteed. 
Check/ MO. Visa/ MC. SEAFARM, Box 143103, 
Miami, FL 33114. (305)667-4238. 


FOR INVENTORS 


FOR INVENTORS 


Inventions, ideas, new products! Presentation 
to industry! exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA 


INVENTOR'S DIGEST. America's #1 Inventors’ 


Magazine since 1985.  $22/ year. 
1-800-838-8808. 
WORK DIRECTLY WITH INVENTORS. "URGENT MESSAGE" FROM 


REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 

36 YRS COMBINED ENGINEERING & | 

PATENT EXPERIENCE 


| U.S, & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
| Also Specializing in Copyrights & Trademarks 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED + SAT/SUN HOURS 


| MICHAEL 1. KROLL 


WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS — NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


HAIR CARE 


ARE YOU LOSING YOUR HAIR? Tight, itchy, 
ойу scalp? 120 page book shares proven 
program. "Hair Today, Not Gone Tomorrow” 
$10.95, $3 s/h. Money back guarantee. Health 
Intelligence, 76  NMaple, Suite 338N, 
Ridgewood, NJ 07450. Info (201)689-6890. 
Charge orders (800)850-3979. 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


Sound Advantage 


HEAR WHAT 
YOU'VE BEEN 
MISSING 


Free Info 1-800-533-3277 


REGISTERED PATENT ATTORNEY. 
| US PATENT REGISTRATION $26,755 | 
| 171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE US/CANADA 800-367-7774 | 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
| Internet-http:// invention.com 
E-Mail: patent @ genie.com 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers complete product development 
and patenting services using proven methods. 
Success stories available... 1-800-677-6382 or 
http://www. inventegrationworks.com/ 


#1 INVENTOR'S CHOICE. Renowned Experts 
‘Are Ready To Help You Decide What To Do 
With Your IDEA! Patents, Business Plans, 
Marketing, Prototypes, SEED CAPITAL! Step- 
By-Step Guidance From Invention To Market. 
Pay Only For The Services You Select From 
Reputable, National Speakers and 

Experts. (888)528-6249 For Free Brochure and 
Consultation 


PROTECT YOUR 
INVENTION 


"The Law Firm of Goldstein & Associates 


* Affordable and thorough Patent and 
‘Trademark searches performed at the 
United States Patent Office 


* Patent & Trademar 
prepared & filed 


applications 
perienced attorneys. 


FREE CONSULTATION-call for 
appointment 
Call for a FREE color brochure 
1-8( 8-8165 


New York * San Francisco 
Beverly Hills + Washington, D.C. 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTPJ/WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


HELP AVAILABLE. ENGINEERED RE- 
SEARCH, DEVELOPMENT, MARKETING. 
PATENT PENDING THIRTY DAYS GUAR- 
ANTEED. 1-800-841-1708. 


Have a Bright Idea? 


Now OWN IT for only $89 


Created By Gene Scott, Ragistered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 


* Provides "patent 
pending" status 
* Easy, quick to do 


* Avoids attorney fees | 
e Filing fee only $75 | 

Do-It-Yourself ACTION KIT 
Provisional Patent Application 
(Congress! June*95 simplified application) 
Kit ines, Video, Workbook, Examples and Forms 

Fatent Law & Venture Group 

1-800-7-4-PATENT * 1-800-747-2836 


NEW IDEA? HIGHLY EFFECTIVE Low Cost 
patenting’ presenting to industry. Free advice. 
Phase2, 1-800-446-4264, 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C. 
Ph.D. Associates. 1-800-546-2649 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. John 
Maier, Ill, Main Street, Box C-1, Fleisc- 
hmanns,NY — 12430. 1-800-230-9496, 
914-254-5322. FAX: 914-254-5324 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


WE'VE SOLD MILLIONS- See our track record 
in bringing ideas to market. Free information. 
1-800-717-0320 Pin#55 


GARDEN/LAWN CARE 


HOT NEW PRODUCT FOR YOUR SPRINKLER 
SYSTEM. MOISTURE SENSOR CONTROLS 
VALVE AND SAVES UP TO 60% IN WATER 
USE AND SAVES MONEY. $49 PER ZONE, 
MONEY BACK GUARANTEE. FREE INFOR- 
MATION. 800-366-5325. 


GOVERNMENT SURPLUS 


UPDATED BOOK GOVERNMENT seized cars, 
trucks, boats, computers... Buy dirt cheap! 
(212)722-6394, ext. 282. 24 hrs recorded in- 
formation. 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


45 Day Trial eHuge Savings jj 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


HOME IMPROVEMENT 


No Distributorship Fees 
Custom Homes Are Our 
Specialty 


8"x З 1/2 C-Channel 
Red Iron Main Frames 


Steel Structures, Inc 


Texas Tennessee 


702 Conine 10690 Co. Id. 91 
Waco TX Bryant AC 
35958 


76706 
817-662-3099 205-495-2758 


137-662-5511 fax 205-495-9119 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTIONS WANTED 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


Inventors: Free information on offering yout 
invention for sale. 1-800-537-1133. Kessler 
Sales Corporation, C-7-IW-7, Fremont, Ohio 
43420. 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246" 
Ext 144 for free information kit 


rKITES «s 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 
[| cator write for your catalog today! 
[| Into The Wind e (воо) 54-034 | 

08-Р Pearl St., Boulder, CO 80302 
Ts —————— — | 


ANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, | 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MATTRESSES 


‘ 
NEW, BEST BACK SUPPORT, Lowest Pres: 
sures, Patented Swedish- Foam/ Leverspring | 
Mattress. FREE Sample. Also: Airbeds, Water: * 
beds, Adjustable Beds. WWW.STROBEL.COM, 
1-800-457-6442, 


* 
MEN S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
High quality * 150 styles * Free catalog 


1-800-992-WIDE 
HITCHCOCK SHOES, INC. 
Dept. 46C Hingham, MA 02043 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou: 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


CREATE PROFITABLE 900 NUMBERS. AC- 
CURATE INFORMATION. ENRICH, 1568P W. 
GOVERNMENT, BRANDON, MS 39042, 


POWERFUL FREE audio/ information pack- 
аде. Eam $400 -$4000 PT. (512)703-6179. , 
1.№.# 380871 


OTORCYCL BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out + 
powers, Outclimbs, Outpaces Competitors. Free 


—c __Ф 
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Brochure. 406-245-5380 
o3 [X197 


NEW PRODUCTS 


Build It Yourself 
Front End 
Loader 


Exurge 
PO. Box 606, Dept. 5 + Daleville, VA 24063 -1-800-817-5287 


OF INTEREST TO ALL 


GROW ТАЦ ЕА! Results Are Astonishing, Re- 
port and Order form $4.95. SHARP LABS, 100 
YNew State Ному, Suite 292, Raynham, MA 
02767 


WIN CASH WEEKLY. TRY Before Play. 
770-839-7526. WINNER BOX 1107, 
SUWANEE, GA 30174-0962 


OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products, Buy Direct. Free Catalog. Call 
800-782-3264. 


PLANS/KITS/BLUEPRINTS 


|» Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


UNDERGROUND HOUSES! Stock plans 
available from 2 books. $40 featured 15 times in 
'OPULAR SCIENCE. By award winning ar- 
chitect, Charles Woods. Mastercard/Visa. 
Phone/Fax: (717)253-5452. 


Build your own strong concrete 
Monolithic Dome 1 Office 
homes, sheds, cabins, 


motel units, and more 
Builders 
Needed 

Free Brochure or $19.95 Video + SS s/h * www monolticome com 


Monolithic Dome" (800)608-000! 


Monolithic Constructors, Inc * РО Bor 479:4 * italy Т 76651:0479. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 97C/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
17000(V96), Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Ballout properties. Low Down. Fantastic sav- 
NIS Call 1-800-513-4343 Ext. H-20025 for list. 


MONTANA & WYOMING 
"Trees, Creeks and Wildlife. 35 acres starting at 
‘only $14,900. Many other properties and sizes 
available, Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today lor free inlormation & photos. 

Rocky Mountain Timberlands 
1315 East Main + Dept PS. P O Bor 1153 
Bozeman, MT 59771-1153 » (406) 506-8080. 


Call Toll Free: 1-800-682-8088 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
гө sage. (707) 448-1887. (4JG6) 


GOV'T FORECLOSED HOMES FROM pennies 
оп $1. Delinquent Tax, Repo's, REO's. Your 
area. Toll free 1-800-218-9000 Ext. H-6586 for 
current listings. 


LET THE GOVERNMENT PAY for your new or 
existing home. Over 100 different programs 
available. Free recorded ^ message. 
707-448-3818. (8/06) 


оз эт 


REAL ESTATE 


NORTHERN IDAHO. 5-10-20 ACRES. Beautiful 
Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 
1111-C Sherman, Coeur d'Alene, ID 83814, 
208-664-8161 


20-160 acre claim program stil available, get yours for 
20 govemment fee, in AK, AZ, AR, CA, CO, ID, MT, 


package including maps, 
forms, etc. send $20; or for 

PUBLIC LANDS TITLE. PO Box 2945-PS Port 
Angeles, WA 98362-0336 {this is not Homesteading 
its much easier and only costs $1. per acre). 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. — MAILPOST, 
2421PS Pratt, Chicago, Ilinois 60645, 
773-764-0100, 800-890-3199 
http://www.netcom.comy/-mailpost 


ROBOTICS 


TIC e BOOKS e PLENS e 
| Vic: «MODELS e MURE! e 


(REQUEST дик FREE CATALOG) 


Wü -EOEISTEFE, CO 
UU ИЛДЕП 


SATELLITE TV 


BEST PRICING on 18" satellite TV systems for 
home and RV. DISH Network programming, 
multi-room viewing options, accessories. Call 
SKYVISION, 800-500-9264. 

www.skyvision.com 


DSS TEST CARD INFORMATION! 
& EVERYTHING ELSE YOU WANT. 
1-800-345-7800. 


KEEP 


YOUR SYSTEM > 
RUNNING 


800-334-6455 Int'l 218-739-5231 


GET YOUR FREE ISSUE МОМУ! 


FREE CATALOG. World's Best Selection List- 
ing Books, Videos, Software On Satellite TV. 
(800)483-2423. 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes needed. Also DSS 
TEST САРО information Details. 
1-800-211-5635. 


225222» dish 355573 


SATELLITE TV 


SAT-COVER: For 18' Satellite Dishes To Pro- 
tect From Ice, Snow, Elements. (800)642-2907. 


SATELLITE TELEVISION PAYS! 
sales force needed. STAR VISION 
1-800-899-9707, Ват - 10pm Pacific. 


Minidish 
DIRECT. 


SCIENCE & CHEMISTRY 


BLAST OFF! Rocket Engine Bluepr 


rints with 


Power to Two Tons! Free Catalog, Blueprints, 
20%. Digatek, Suite 105C, 2723 West Butler 


Drive, Phoenix, AZ 85051. 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 


Street. Unit A, Grants Pass, OR 97526 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS CATALOG 
$5.00. ADVANCE SCIENTIFIC 954-327-0900. 
2345 S.W. 34TH STREET, FORT LAUDER- 


DALE, FL 33312. 


MAKE YOUR OWN ROCKET MOTORS!!! 


HOMEMADE FUELS, CHEMICALS 


SUP- 


PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 


LOG” $200. PYROTEK, P.O. 


BOX 1, 


CATASAUQUA, PA 18032. (717)256-3087. 


Space Compass. Two experimental instruments 
‘on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SCIENCE & HOBBIES 


OBSERVE HALE- BOPP with your 


new tele- 


scope from DrNeutrino. For information. 
http:/www.DrNeutrino.com/COMET. htm 


STAMP COLLECTING 


| 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All- 
Different. 55 Countries! Money Back. Other 


stamps to buy or return. Kenmore 
Milford, NH 03055 


OP-417, 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


TOOLS & MACHINERY 


PTO/ non-PTO Wood Chippers, Stump 
Grinders, Skidding Winches. Knucklebooms, 
Hydraulic 4WD Trailers Pull Heavy Loads To 
Hard Road. Literature. Kit #15-18. 
1-800-267-9450. 


VIRTI REALITY 


DO-IT-YOURSELF VR 


Laur To att тл доп Wind Ray "es rt" Qoi d uy 
Gap nr en on Ya PCat Dam at Ce pt! 


ie 
Fax Onoens 619-885-0429 | 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for seplics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


FREE WORLDWIDE PACKET. COLORFUL, 


EXCITING PENNY APPROVALS. 


FROEH- 


LICH, BOX 1778, PINERIVER, WI 54965. 


Penny Stamp Approvals, Regardless Catalog. 


Kloster 18289 Bunny Drive, Jamul, CA 


91935. 


UNITED STATES STAMP GRABBAG. Over 
200 U.S. stamps up to 100 years old, includes 
airmails, commemoratives. Send $2.00 and 
receive interesting offers on approval. Mystic 
Stamp Co., 5A210, Camden, NY 13316. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 


Nightingale Lane, Chandler, AZ 85249. 


LATHES 


«Starting at $ 410. 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 


Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Build It Better With Blue Ki 


«Тһе brands you know 
The quality you want 


idee! 


Prices you can afford 


TESS ане о 
Vemm СЧ 
Pease 


56; 
О Bos EPS Hurricane WV 25526 


Home Appliance 


| -P у) Purifies Your Tap Water 


Р R | Free Catalog 1-800-874-9028 
| Waterwise" Inc 
PO Bor 45964 Center Hil FL 33514-0459 


Popular Science reserves the right to refuse 
any advertising order. Only publication of 
ап advertisement shall constitute final 
acceptance of an order. Publication docs 
not constitute an agreement for continued 
publication. АЙ orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


FOR 
ADVERTISING 
INFO 


CALL 
800 
445-2714 
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LOOKING BACK 


EDITED BY BOB SILLERY 
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Apollo 16 Explores 
the Lunar Highlands 


IGNITION! A jet of yellow flame 

erupts from the lunar module's de- 
scent engine as the Apollo 16 crew readies 
itself. Man, for the fifth time in four years, 
will set out to explore the desolate lunar 
surface. At the mountainous Descartes site, 
astronauts will explore and obtain lunar rock. 
At right, an astronaut is depicted drilling for 
a deep-core lunar sample.—March 1972 


V-2's New, 
Peaceful Mission 


SECRETS LONG hidden in the 

topmost fringes of the atmos- 
phere—and outer space, too—are being 
ferreted out by high-flying rockets. Al- 
ready much information on cosmic rays, 
radio-reflecting layers, and other upper- 
air puzzles have been brought back to 
earth by instruments carried by German 
V-2s (shown at left) and American-made 
Wac Corporals.—March 1947 
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RENN aerate 


LAR SCIENCE 


Soft Violin 


ГГ] MADE IN THE shape 
WLI of a violin only for 
appearance sake, this de- 
vice (below) modulates the 
tone of a phonograph di- 
rectly at the point of repro- 
duction, so that the tone 
is softened without being 
muffled. The tonal quality 
of the music is unaltered, 
and the sound that is pro- 
duced can be reduced until 


Novel Triplane it is safe to play in a city 
1 apartment without fear of 
Desig n reproaches from police or 


ГГ ^ TRIPLANE shown 
at the Paris aerial 

show is a departure from es- 
tablished lines, particularly 
in wing arrangement. The 
lowest wing is the largest. 
and the upper is the smallest. 
The struts are so arranged 
that they form triangular 
trusses that make brace wire 
unnecessary. Instead of being 
mounted in the fuselage, 
the engine is in a separate 
“power egg" hung between 
the top and bottom wings. The machine is a hydroplane; an 
attempt has been made to add to the lift of the wings by 
altering the conventional lines of the hull.—March 1922 


neighbors.—March 1922 


Arrival ofthe X Ray 


THE INCREDULITY that greeted the reports of 

Rüntgen's discovery gave way, upon their confir- 
mation, to a delirium of enthusiasm and experimentation. 
It has been learned, for example, that the rays affect sen- 
sitive paper, especially bromide paper. Now, so-called X- 
ray paper is in use, 
requiring briefer ex- 
posure than plates. 
The example of ob- 
jects on such paper 
(right) was produced 
in two and a half sec- 
onds.—March 1897 
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see the 
folks in the Bis Vinea Hen 


When you buy a paint that offers 15 year durability, 
one coat coverage and a satisfaction guarantee, all at 
an affordable price, you're getting the royal treatment 

So it makes sense that Ace Brand Paints are now 

called Ace Royal Paints. Look for them at your 


local Ace Hardware today. Р лс: 


Ace is the Place оп the Net @ www.acehardware.com 


A SIMPLE vtr ACCURATE 


DEMONSTRATION OF HOW OUR. 


ANTI-THEFT KEY works. 


Finally, there’s a CAR PROTECTION device whose bite is worse than its bark. 
Ford Motor Company engineers have developed what's being hailed as опе of the 
most powerful ANTI-THEFT inventions ever. А remarkable computer chip that's 
embedded in the key. This chip sends a distinct ELECTRONIC SIGNAL directly 
то the саг engine before it will ever start. You see, at FORD MOTOR COMPANY, 
we're not only committed to building the best quality cars and trucks in the 
WORLD but also to making absolutely sure our CUSTOMERS keep them. 


Because we believe your car should always be there for yau. Like a best friend. 


FORD FORD Truc N ¢ L MERCURY 


QUA O B 


Available o ord, Lincoln an rcury prod r more information, contact us on the In Г tp 


